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GENERAL INTRODUCTION 


ALEXANDER THE GreaT died in 323 B.c. Though he 
had held his commanding position for a comparatively 
short time, his personal grip on the Hellenic world 
was so complete, that his death was the signal for 
the break up of the regime he had established. In 
particular, Athens welcomed his death as a renewed 
opportunity for asserting her traditional freedom. At 
this time, Aristotle was living in Athens and presiding 
over his philosophic school. Though there is no 
reason to suspect him of any political activities, the 
fact that he had been the tutor and personal friend 
of Alexander made him an object of suspicion, and he 
thought it wise to return from Athens to his property 
at Chalcis in Euboea. He did not long survive his 
retirement, as he died in the following year, B.c. 322. 
On leaving Athens he handed over the fortunes of the 
Academy to Theophrastus. Theophrastus presided 
over the school from 322 to 288 and was succeeded 
by Strato who remained at the head until about 269. 
To this period most of the treatises included in this 
volume belong, though they cannot, for the most part, 
be ascribed with confidence to any particular author. 
There is no doubt that Theophrastus followed his 
master’s example, and left behind him a large body 
of notes, and possibly complete works which have 
not survived. From these most of the treatises 
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GENERAL INTRODUCTION 


have been compiled, though parts of some (e.g. the 
Mechanica and De Melisso, Xenophane, Gorgia), did 
not reach their present form until a much later date. 
All these treatises form part of the Aristotelian Cor- 
pus, which has come down to us, and, although they 
are probably none of them genuinely Aristotelian in 
the strict sense of the word, they all reflect the teach- 
ing of his school, and are in themselves extremely 
interesting. Perhaps the Mechanica is the most con- 
vincing, but the De Lineis Insectabilibus not only 
argues closely really abstruse mathematical problems, 
but reminds us that it is only within living memory 
that Euclid has been superseded in our schools as a 
teacher of geometry. 

In the notes upon the mathematical treatises I 
have had the great advantage of comments and 
criticisms from My. J. Storr-Best, B.A., who has 
read them all and in places suggested valuable 
additions or alterations. 

The text has, as a whole, suffered more from tran- 
scription and translation than most of Aristotle’s work, 
and, in spite of a great deal of scholarly emendation, 
many passages have to be abandoned as hopeless, or 
entirely rewritten. The text used for this volume is 
that of Bekker, except in a few cases where the 1888 
edition of O. Apelt has been employed. For per- 
mission to use this, our thanks are due to Messrs. 
Teubner of Leipzig. Where it has been necessary 
to emend the text, the letter B has been attached 
to the Bekker reading in the critical notes. 
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ON COLOURS 
(DE COLORIBUS) 


INTRODUCTION 


Auy authorities are agreed that this tract was not 
written by Aristotle ; but though it has been assigned 
both to Theophrastus and to Strato, there is really 
no evidence upon which to determine the authorship. 
It probably emanates from one of the Peripatetic 
School. 

As the author states at the end of the treatise, it 
is intended rather to supply data for a detailed 
examination into the scientific theory of colour than 
to expound a complete thesis. He has realized that 
the development of colour in animals and plants 
depends to some extent on heat, and he seems to 
suggest that heat and moisture are the controlling 
factors. It is of more value as a collection of observed 
facts than for any theory of the origin and develop- 
ment of colour in physical life. There is of course no 
knowledge of the part played by chemical action ; 
but the author distinguishes between primary and 
secondary colours and raises a doubt whether black 
is a colour at all. 


APIXTOTEAOY2 ILEPI XPOMATON 


mia I. ‘AmAG rOv Xpopdrey éoriv ooa Tots aTouxelots 
ovvarorovdel, olov Tupi Kal dépt kat Bdare Kat yf. 
dnp jpev yap Kal _Bdwp Kal? éauTa TH pices Acukda, 
76 dé wip Kal 6 Tos Eavbd. Kat 9 yh 8 ork 
5 pvoer AcvKy, Tapa be ay Badin moAdxpous pat- 
veTal. Sfjrov 8 ent ais téppas Toor’ cori: éx- 
kavbevros yap tod THv Badin TET KOTOS dypob 
Aevky yiverat, ob TmavTeAds be dud 70 TO Kame) 
BeBadba péerave évr7e. 810 Kal 7) Kovia Ear} yer 
verar, Tod proyoesSobs Kal _peéhavos émixpaslovros 
10 T0 Hip, 76 O€ pedav xpGua ovvaxodAovbe? rots 
orotyetots eis GAAnAa peraBadrAdvrwy. a 8 ddAAa 
€x tovTwy evotvonta TH pikes Keparvupévwr 
adAjAo yieTar. 7d dé oKxdTos eKAEtmOvTOS Tot 

gdwrds yiverae. 
Tpixas yap TO peédav pv paiverar. 7) yap 
dAws 70 ea Opasprevov éorte TH dUces pédav (dardv- 
15 Tew yap Tov towovTwy avakdAdral Tt pas pérav), 
77 ag ov pndev dAws péperar pas mpos Tas Oipers: 

A a ¢ 

TO Yap p47 opdiprevov, STav 6 TEepiexwv TOTOS oparat, 
davraciay Tovet peéAaros. paiveras be Kat Td 
ToWvTa apy dmavra jé\ava, ap’ dowy dparoy | Kal 
dAtyov ioxupas dvaksdrar 76 das. 80 Kal at 
a Gktal paivovrat pédAqivat. opoiws dé Kai TO Vowp, 
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ARISTOTLE: ON COLOURS 


I. Tuosz colours are simple which belong to the simple 
elements, fire, air, water and earth. For air and °°! 
water are naturally white in themselves, while fire 

and the sun are golden. The earth is also naturally 
white, but seems coloured because it is dyed. This 
becomes clear when we consider ashes; for they 
become white when the moisture which caused their 
dyeing is burned out of them; but not completely 

so, for they are also dyed by smoke, which is black. 

In the same way sand becomes golden, because the 

fiery red and black tints the water. The colour black 
belongs to the elements of things while they are 
undergoing a transformation of their nature. But 

the other colours are evidently due to mixture, when 

they are blended with each other. For darkness 
follows when light fails. 

But black appears to usin three ways. In the first, pack. 
that which is not seen is, generally speaking, black 
naturally (for any light from such things is reflected 
as black); or secondly, black is that from which no 
light is conveyed to the eyes; for that which is not 
seen, when the surrounding region is seen, gives an 
impression of black. Thirdly, all things appear black 
of the kind from which a very small amount of light 
is reflected. ‘This is why shadows appear to be black. 
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ARISTOTLE 
1a, 
ora TpaxuvOA, Kabdrep 7 n THs Oaddrrys ppikn: dea 

yap THY TpAaXyTyTA TAS emupaveias dAyeow TOV 
abyay mpoommrovady Kal diacmwpevou Tob dwrds, 
TO oktepov péerav daiverat. Kai 7d védos, dTav F 
2% muKvoY laxup@s, Sia TotTO. Kata 7a avdrTa be 
TovTots Kal TO Bowp Kal 6 ayp, dTav H py TavTeAOs 
dtaddvor 76 dds. Kal yap vabra elvar Soxeé pédava, 
791 » Babos exovra, bua To TavTeA@s dpaas avakAdobat 
Tas dxrivas: Ta yap petagv pdpia Tob guros 
adray dmavra etvat Soxet pédava did 76 ax6ros. 
67e 6€ 70 axdtos od xyp@pa GdAd ardpyois are 
pwrds, od yaderov e€ ddAwy Te ToAAGY KaTa- 
epaleiv, cal padtora ék Too pnd alcOnrov etvat TO 
myAiKkov Kal Toldv TE TD oYTpate TeTUYHKEV OV TO 
oK6Tos, xabdrep em ray dAdwy opardv. 

To dé das ore Tupes éott ypayia, SHAov ex 70d 
pnBeplav ay 4 7 rabray éxov evpioxeabau xpoar, 
Kal d1a 7d pdvov TobTo bu eavTob dparov yivecBat, 

10 Ta & dAda Sud ToUTOU. émoKenréov be TovTO. 
eva yap ovK« dvta mip ovde Tupos <5 THY puow 
das movety paiverac. et [7) dpa 76 pev roo Tupos 
xpapra. pas é €otly, od pLevTot wat 76 Pos 7 Tupos €oTt 
xpaepa povov, an evdexerat po) pore pev omdpxew 
7@ Tupt ry xpoav TavTny, elvat pevroe xpOpa TO 

1b gas abrot. ovderi yoov dAAw tiv dpacw adrod 
oupBatver ylveobac may TO burt, _Kabazep Kat THY 
tay ddAdwy owpdrov avdvrwy TH ToD ypwpatos* 
davracia. To dé péAay xpdpa ovpBaiver yivecOba, 
OTav 6 aijp Kal TO Vowp Umd TOU Tupds SiaKavOy, 
8&0 kal mdvra ta Kadpeva pedratverat, Kaldrrep 
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ON COLOURS, tr. 


In the same way water appears to be black when it 
is rough, as for instance the ripple of the sea; for 
owing to the roughness of the surface few rays can 
fall on it, and the light is scattered, and so what is 
in shadow appears black. It is for the same reason 
that cloud appears to be black when it is very thick. 
It is just the same with water and air when the light 
does not entirely penetrate them. For these also 
appear to be black when deep, for very few rays of 
light are totally reflected ; for all those parts which 
are in between the light parts seem to be black 
because of the darkness. One can learn from many 
facts that darkness is not a colour at all, but is merely 
an absence of light, and particularly from the fact 
that it is not possible to perceive in darkness the 
character or shape of anything, as it is in the case of 
visible objects. 

But that light is the colour of fire is clear from the 
fact that it is discovered to have no colour but this, 
and because it alone is visible by itself, whereas all 
other things are visible by means of it. This point 
must be further considered. For some things which 
are neither fire nor forms of fire seem to produce light 
by nature. Unless the colour of fire is light, light is 
not the colour of fire alone ; but it is possible that 
this colour does not belong to fire merely, but that 
light is actually its colour. Certainly visibility is 
impossible in any way except by light, just as the 
visibility of all other bodies is only possible by the 
appearance of colour. But the colour black is seen 
when air and water are burned by fire ; thus all things 
grow black when burning, such as wood and coals 
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791 b 
20 EvAa Kat avOpakes oeobévros 708 mupés, Kat 0 é€k 


Tob kepdpiov KaTVvOS exkpwopevov Tob evuTdpxov~ 
Tos €v TH Kepdpe bypov Kat KaopLevov. 81d Kai 
Tod Kamvob yhrerau jeeAdvraros 6 amo rev mredveny 
Kat AumapOv, olov édaiov Kat mirrns Kat Sadds, did 
%7d pddAwra Taira xdeobae Kal ouvéxerav qmovely. 
péAava dé Kal radra yiverat, bv dcwv pet TO dup, 
otav Bpvwbévrwy mparov dvagnpavO7 76 dypov, 
xabdrep Kal 7a év Tots ToLxoLs Kovidpara.. opotws 
2a 5é Kal ot Kal’ tdatos AlPor- Kal yap oboe Bpve- 
Oévres, Varepov dmognpawdpevor TO _Xpapare yi- 
vorTat pedaves. 7a pev odv aTAd TOV xpwpaTuv 
ee Kal Tocatrd é€oTw. 
. Ta 8 dada ex TOUTWY TH kpdaet Kat T@ pan- 
5 v Kal HTTOV yuyvopeva rods Kat mrouxinas movet 
Xpopdrav pavracias. Kar. pev TO paddov kat 
HrTTov, wamep 78 powexody Kal 76 droupyés, Kara 
dé THY Kpaow, womep 76 Aevkov Kal TO peda, éray 
pixbevra patod TOLnO} pavraciav. 508 TO pédav 
10 Kal oKepov TO pert peyvdpevov powtKody. 76 yap 
peray pouyvipevov TO TE Tob 7Atov Kal T@ amo Tov 
Tupos: pwrt Gecwpodpuev ael yeyvopevov powtxody, 
Kal 7a péAava mupwévra mavra cis Xp@pa peta- 
Ba.dovra powtKody: at Te yap Kamvwoes Pddyes 
Kal of avOpaxes, é oTav Bae Staxexavpevor, paivovrat 
15 xpGua éxovres powtodr. 76 oe dAoupyes evavblés 
per yiverae Kat Aapmpdv, orav TO perp Aevx@ 
Kal oKuEp@ Kpab@ow dobeveis at 708 nrtou avyat. 
dud Kal Tmept dvaroAds Kai dvoets 6 anp moppupo- 
edys € éorw ore dhatverat, 7 mept dvarodny Kal dvow 
dvTos Tob WAiov- dobevets yap ovca TéTe pdAora. 
20 mrpos oktepov OvTa Tov dépa mpoabdAAovaw. pai- 
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when the fire is quenched, and the smoke from 
potter’s clay when the moisture which is in the clay 
separates out and is burned. For this reason smoke 
that arises from fat and oily matter is the blackest, 
such as from oil, pitch and a pinewood torch, because 
these burn to the greatest extent and have contin- 
uity of substance. Those things also become black 
through which water flows, when the moisture of 
those which are grown over with moss first dries up, 
like the plaster in walls. Stones behave in the same 
way in the presence of water. For these too when 
moss-grown and afterwards dried become black in 
colour. 

These then are all the simple colours. 

II. The other colours derived from these by mix- Colour due 
ture in greater or smaller proportions make many “ ™™*™* 
different varieties. By greater and smaller propor- 
tions I mean such as red and purple, by mixture such 
as white and black, which when mixed give an appear- 
ance of grey. So when what is black and shady is 
mixed with light the result is red. For we see that, 
when what is black is mixed with the light of the 
sun and fire, the result is always red, and black things 
when burned always change to the colour red ; for 
smoky flame and coal, when it is burned through, are 
seen to have a red colour. Purple is gay and bright 
whenever the rays of the sun are a weak mixture 
of white and shady. Consequently at the hours of 
sunrise and sunset the air seems to have a purple 
tint, the sun being at its rising or setting. For its 
rays being weak at the time are cast upon the air 
when it is inclined to be dark. The sea again has 
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ARISTOTLE 


vera éé xal 4 Oddarra mopgupoedys, érav Ta 
Kopara jerewpildopeva KaTa THY éykhiow oxacb i: 
mpos yap TOV TAUTHS KAvopeov aobevets ai Tob iriov 
avyat mpooBddMovoar 7 ToLovat paivecBar TO xpa@pa 
droupyes. 6 Kat ent Tov TTEpwOparey Dewopetras 
yeyvopevov- evrewvdpeva, yap TTWS m™pos 70 bas 
ddoupyées exe TO xp@ua. eAdrrovos b€ Too Puwtos 
mpoafparAovros Codepdv, 6 Kadrotaw dpdvtov- mroAd 
S€ kal 7 mpwTw pédAavi Kpablev douikobv. edavbés 
8 dv Kat attABov «is 7d droyoeidés yp@ua pera- 
Barre. 

Kara yap tiv mpos GAAnAa Kpdcw ovtas 
Anmréov, ee drroKEypLevov TeBewpyevov xpapatos 
TovobvTas THY pie, aAAd pa madvreov opotay yeéve- 
ow Tovobvras. €oTt yap Tov Xpoparev ovx anda 
pev, Adyov oo exet Tpos Twa Tov avrov rey ovy- 
Bérwv ovTep Ta aMAG mpos EauTd, did 76 TA GTAG 
mpos pew évos exe, Kal ph evonuov ev TO Travel, 
kad mpooreBewpnpevov KataoKevdlew Spolws. TV 
yap Tob _Wovpyod _ q powrxwod Kpdow éyovras 
dvdyen opoiws tots eK TOUTE putyvupevots wal 
mowobow aAAnv ypéav Thy yéveow SujyetoBar, Kal 
pH opoiav eupacw Toe. didmep ék TOU TRO2 
Kateckevacpévou Anwréov Kat Oewpyréov THv 
kpaaw, ofov 67 TO olvwrdv ypGpa yiverar, drav 
axpdTw 7@ pérave Kat oridBovre Kpab@ow adyal 
‘jepoetdeis, aarep Kal at tev Borpiav payes” Kal 
yap tovtwy oivwimov paiverat 70 xXp@pa ev TP 
memaiveobar’ peAawopevww yap TO how.koby ets 70 
ddoupyes peTaBdrrcr, Kara dé Tov drroSederypevov 
TpdoTrov Dewpyréov mdoas Tas réy xpwpatwv dva- 
fopds, €k Kwicews TI dpodryTa AapBdvovTas 
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a purple tinge when the waves rise at an angle, 
and consequently are in shadow; for the sun’s 
rays striking feebly at an angle cause the colour 
to appear purple. The same thing is seen to occur 
with plumage; for when exposed to the light it 
has a purple tint. When less light strikes it, it 
is of that dark tint which men call grey-brown; 
when however the light is strong and mixed 
with primary black it becomes red. But when it 
is light and shining as well it changes to flame 
colour. 

As far as mixture with each other is concerned we 
must begin our inquiry by making a mixture starting 
with an observed base, but not assuming a similar 
origin for all. For some colours are not simple, but 
the same relation applies to some of the compound 
colours as the simple ones bear to them, because in a 
sense the simple colours must be mixed with one of 
these compounds, and we must not assume it to be 
equally obvious in every case even on a close inspec- 
tion. For when we speak of a mixture of purple and 
red we must explain on similar lines those which are 
a mixture of these two and produce another colour, 
but must not expect a similar appearance. We must 
then base our assumptions and our examination of 
mixtures on what has been prepared before, for 
mstance that the colour of dark wine occurs when 
sunlight rays are mixed with what is pure black and 
what is glittering, like the berries of the grape ; for 
their colour is said to be wine-dark at the moment 
of ripening ; for, when they are growing black, red 
changes to purple. According to the method we 
have laid down we must inquire into all the varia- 
tions of colour, finding similarity of colour in objects 
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792 b 

Kar’ adto TO dawdpevov, Thy ev éexdotm pikw 
15 dpotobvras Kal emi Tav KaTd pépos ev yevéoe TWh 
Kat Kpdce movotvTwy pavraciav, Kat mioTw mpoo- 
depopevous. Set S€ Kal mdvrwv todTwv TovetoPat 
Tiy Gewpiav jy Kabdaep of Cwypdpor Ta xpdhyara 
Taira Kepavvivtas, Gd dnd t&v cipnuevaw tas 
dvakhwpévas abyas mpos dAAjAas ovpBdddovras* 
2 pddota yap Svvar’ dv tus Kata ddow Dewpijoa 
Tas TOY xpupdtwv Kpdoes. Tas S€ mores Kal 
Ta Spwoa det ev ols H yeveois Cota davepa THY 
ypwpdrav. taira 8¢ pddvora éore 76 7° amd Tob 
HAlov as Kal 76 did TOO TUpds Kal 6 ayp Kat TO 
bswp- Keparvdpeva yap T@ paMov Kal Hrrov rabra 
25 pddtoTa Tdoas ws elmety Tas xpoas GaroTeAet.  ezrt- 
Anmréov 8€ Kal dnd tév dAwv xpwpdtwy Tats 
abyais Kepayvupevwy thy dpoidtnta’ of yap dv- 
Opaxes xat 6 Kamves Kal 6 lds Kal 76 Oetov Kai 
Ta TTEpwpara Kepavvdpeva Ta pev Tals TOO AAlov 
abvyats, Ta S5é Tats Tob mupos, moAAds Kal Tot- 
s0 KiAas motodor peraBoAds xpwpdtwr. Ta Sé Kal TH 
néfer Oewpyréov, ywopeva ev gputots Kat Kapmots 
Kal tpydpaor Kat mrepwpacr Kal tots Totovrots 

maow. 
III. Ae? 8€ pu) AavOdvew 76 modvetdes Kal TO 
dmewpov Tov xpwpdrwr, bid médca ovpPaiver yi- 
m3avecOa. edpiconev yap rou bua 76 7H hwrl Kal 
rats oKiats dvicws Kal avwpddws AapBdveoGat- 
Kal yap ai cxai Kal 76 Pas Kara 7d pGAdov Kai 
Hrrov odd Siadepovow abrdv, dore Kal Kal? 
atiras Kai peTa TOY xpwpdTwv puyvdpevat Tovodar 
speTaPorAds xpwudtwr, 7) TH Ta KEepavvdpeva TH 
mdfGer kal rats Suvduccr Siadepew, 7} TH Adyous 
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undergoing movement according to their actual 
appearance, finding similar explanations of the mix- 
ing in each case, even in the case of those which both 
by origin and through mixture produce the appear- 
ance, and by bringing forward convincing proof. But 
we must make our investigation into these things 
not by mixing these colours as painters do, but by 
comparing the rays which are reflected from those 
to which we have already referred. For one could 
especially consider the mixing of rays in nature. But 
we require convincing proof and a consideration of 
similarities, if the origin of the colours is to become 
obvious. This is especially the case with the light of 
the sun, and that which comes from fire, air and 
water ; for these being mixed in greater or less pro- 
portions produce in a sense all the colours. One 
must also base conclusions on the similarities of the 
other colours, when mixed with the rays of the sun ; 
for coal, smoke, rust and sulphur and plumage when 
mixed, some with the rays of the sun and some with 
fire, provide many variations of colour. Other colours, 
again, must be considered in ripening, occurring as 
they do in plants and fruit, hair and feathers and all 
such things. 

IfI. We must not, however, neglect the variegated The canses 
and the ill-defined among colours, and the quantities ee 
to which their occurrence is due. We shall find that colour. 
it is because they have an unequal and dispropor- 
tionate share of light and shade ; for the difference 
between light and shade is a quantitative difference of 
more and less, so that by themselves and when mixed 
with colours they cause change of colour, either 
because the colours mixed differ in quantity and 
strength, or because they have not the same propor- 
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ais exew p47) Tods atrods. moAAds yap Kal TO dAoupyes 
EXEL diapopas Kal 76 powicrooy kal 70 Aevidy Kal 
Tov dAAwy éxaorov Kal Kara TO wGAAov Kal Hrrov 

wal Kata THY mpds GAAnAa pikw Kal eiAcKpiveray 
abrdv. movet dé Siadopav Kat 70 apmpov ue ori - 
Bov elvas 76 puyvipevov 7} Todvavriov adxpnpov Kat 
ddapirrés. €oTu be TO ortABov ovK dAAo Te i) ouv- 
éxera hwrds Kal muKvdTHS. 1TO yap xpvaoedes 
yiverat, étav 70 EavOov Kal Td HAHdEs TUKVWOHEV 

1s toxup@s oriABn. 50 Kal of T&y meptorepay 
TpaxnAot kat TOV voaTwv ot oradaypot paivovra 
xpvooedels Too dwrds avakAwpévov. éoT. dé a 
Aevovpeva Tpiper kat Suvdpeci tiow GAdoias foyer 
Kal mokiAas xpéas, wWoTep Kal 6 dpyupos Tapa- 
tTpiBopevos Kai xpuads Kal yadxds Kat oidypos. 

29 Kal Twa. yern Aidwv Siaddpous moet xpoas, Kaba- 
TmEp kat +e pedauwar yap oboa Aevnds ypdgovar 
yeurpds, Sud TO mavrov TOV Toovrwy Tas pev e€ 
dps ovardaets eK puxpa@v elvau Hopiwv Kal TUK- 
v@v kal peddvwy, bd b€ THs ev TH yeveoe Badijs 
andvrwv Taev Topev Kexpwopevov bu dv Seedy 

a Avbev atradv 4 Bad, aAAny eoxynKevat T7V Tob 
xXpopatos davractay. 6 8 dmotpiBdpevos am’ 
avtay obKéts yiverat xXpuaoetdi)s oude xadnoedi) s 
ov’ aAAnv ovdeniay Towaray exw xXpotdy, GAAS 
mdvTws peas, dua TO TOUS pLev mépous mapaTptBo- 
pevav adtav dvappryrucbae, de adv 7 Bad Sted - 

80 Aude, pice dé Kal tay abray elvac. Tod +ydp 
mporépov xXpwoparos obkeére évTos nev pavepob 
Tapa 76 dwaordoba TH Badny, TO KaTG pow 
vmdpxov avrots xpOpa OpBpev: 510 Kal mdvra 
faiverar pedava. ev dé tH maparpiBeabar mpos 
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tions. For purple exhibits a large number of varia- 
tions, and so does red and white, and each of the other 
colours, both in the matter of greater and less, and 
in their mixture with each other and in their purity. 
It also makes a difference whether the colour mixed 
is bright and shining, or on the contrary dark and dull. 
Shining is nothing but the continuity and intensity of 
light. A golden colour appears when what is yellow 
and sunny gleams with great intensity. This is why 
the necks of doves and drops of water appear golden 
when light is reflected from them. Some objects, 
when smoothed by rubbing or by other forces, exhibit 
varied and different colours, like silver when it is 
rubbed and gold, bronze and steel. Some kinds 
of stones show different colours, like « * *,% for 
though black they draw white lines, because they are 
originally composed of small elements which are thick 
and black, and by the dyeing process which takes 
place when they are made, all the passages through 
which the dyeing passes are coloured, so that a 
different appearance is given to the colour. But 
what is rubbed off from them is no longer golden in 
appearance, nor bronze, nor has it any other such 
tinge, but it is entirely black, because by the rubbing 
the passages through which the dyeing takes place 
are broken up, but originally they are of the same 
colour. For when the former colour is no longer 
obvious to us, because the dyeing process is dissipated, 
we see the colour which naturally belongs to them ; 
and so they all appear black. But in the process of 


* A lacuna of six or seven letters, probably containing the 
name of the stone. 
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opanes xai delov exactov TovTwy, Kabdmep Kal 
pos Tas Bacdvous, dmoBdMovra drrodapBdver 
wadw Thy xpoav ev TH ovvaiper Kal _ouvexela 70 TAs 
Badijs Suagawdpevov. emt &€ tay KavoTay Kal 
Siadvopevey Kal LT Kopevey év 7 Tupt TadrTa 
metoras EXEL xpoas, dawv 6 Kamvds éort Aeros 
Kal depoed)s kal Ta xpapara oKLWdn, waTrEp é 
Te dao Tob Detou Kal Tov teopevony xadxetov, kal 
60a €oTl TUKYa Kal Acta, kabdrep 6 dpyupos. emt 
b€ trav dAAwy doa onvesdeus eyet Tas xpdas Kat 
AevdrnTos perexet, WoTrEp TO USwp Kal Ta védy Kal 
Ta TTEPOUATA Tov dpvidwy: Kal yap Taira bud. Te 
Thy AecéTyTA Kal as mpoomumrovoas abyds, More 
aAAws Kepavrupevas, moet Ssaddpous Tas xpdas, 
Kabdmep Kat TO oKdros. 

Tév dé xpopdrov ovdev op@yuev cthuxpures oidv 
cor, dANa wavTa Kekpajeeva év éTépots’ Kal yap 
av pndevi TaV aMov, tats ye Tob dures abyats Kal 
rais oxtais Kepavvipeva, adXota, Kai ody oid, éort, 
patverar. 8t0 Kal 74 év oxi Gewpovpeva Kal év 
gut Kat Aim, Kai owdnpe adyh a padarh, kat 
Kara ras eyeXicers oUTWS 7 OUTWS EXOVTL, Kat KaTa 
Tas adAas Stadopas, addota paiverat. Kal tats 
mpos 7® pt kat Th oedjvn, kal Tats Tay AvYveY 
abyais, 51d Kal 73 pas € éxdotou TOUTWY dAAovorépav 
exeu xpoav. Kal TH Tos ddAnda S€é pifer rav 
xpwpdrov: be” aAArAwy yap depopeva xpalera. 
TO yap gas drav mpoomecov vmod TWO xpwalh, 
Kal ‘yevnrar powuccoay q mo@des, Kal TO dvaxdra- 
obev mpooréoy mpos éTepdv TU xpay.a, madw ba 
€KEiVOU KEpavvupLevov aAny Twa Aap Barer Tob xpa~ 
pratos Kpaow. Kal Todto mdoxov ovvex@s pév ovK 
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rubbing each of them to a homogeneous and smooth 
surface, as in treating on a touchstone, they lose their 
blackness, and recover their colour, the dye showing 
through when there is contact and continuity. But 
in the case of things burned and being disintegrated 
and melting in the fire those exhibit most colours 
where the smoke is light and misty and the colours 
are dark, like the smoke that arises from sulphur and 
from rusty bronze, and all substances which are 
dense and smooth such as silver. But other cases of 
variety are those which have dark colours and some 
measure of smoothness, such as water, clouds and 
birds’ plumage. For these owing to their smooth- 
ness and the rays that fall upon them, mixed in 
various ways, produce various colours, just as dark- 
ness does. 

We do not see any of the colours pure as they really 
are, but all are mixed with others; or if not mixed 
with any other colour they are mixed with rays of 
light and with shadows, and so they appear different 
and not as they are. Consequently things appear 
different according to whether they are seen in 
shadow or in sunlight, in a hard or a soft light, and 
according to the angle at which they are seen and 
in accordance with other differences as well. Those 
which are seen in the light of the fire or the moon 
and by the rays of a lamp differ by reason of the light 
in each case: and also by the mixture of the colours 
with each other ; for in passing through each other 
they are coloured ; for when light falls on something, 
and, being tinted by it, becomes reddish or greenish, 
and then the reflected light falls on another colour, 
being again mixed by it, it takes on still another 
mixture of colour. And by being affected in this way, 
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73> Aaah ; gst ed , 
ataOnras be evioTe Tapayiverat mpos Tas oyers €K 
TOAAGY ev KEKPapLeVvoV Xpopdron, évos S€ twos 

80 Ta pddvora eTLKpaTOUVTWY TroLouv Ty atofjorw. 
did kat Kal? U8aros WaroedH pe@AXov paiverar, Kat 
Td. év Tots KarTémTpous opotas éxovTa xXpoas Tais TOV 
Karomr pov. 6 Kal mept TOV dépa olnréov oupBatverv. 
ote ek Tpiav elvar Tas xXpoas aracas pepwypevas, 
rob ¢wrds, kal de dv daiverat 76 dds, olov rob 

m94az7e voaTos Kal TOO aépos, Kal tpitov THY UrroKe- 
pévev ypwpdatwv, ad’ dv dvakdAdobat ovuBaiver 7d 
pas. 70 d€ AevKdy Kal Svapaves OTav pev aipatdv 
4 opddpa, paiverat TH Xpwpare de poewes: emt dé 

5 TeV muKvay emt mavrwv emupaiverat Tus axAvs, 
Kabdzep emi Too USaros Kad tddovu kat Tob dépos, 
dtav h maxvs. Tadv yap abyav dia. tH TVKVOTHT A 
mavraxobev exdertovody, o¥ Suvapela ra évrds 
alray axpiBdas Stopav. 6 8 anp eyybbev bev 
Decpovpevos ovdey EXEW paiverat xpGpa (8:a yap 

10 THY dpavdrnTa bo TOV abydv Kparetrar, Xewpl- 
Couevos ta’ adt&v muxvotépwr otedv Kat dia- 
fawvopevwy bv atrod), év Baber S€ Pewpovpevon, 
eyyuTatw daiverar TH xpwpate Kvavoedns Sead 
Thy apadTnTa. % yap Aciver TO POs, Tav’TH OKdTH 
SieAnupevos daiverar Kvavoedys. émumuKvendets 

15 Sé, kabamep Kat 76 vdwp, TavTwY AcvKOTATOY eoTLY. 

IV. Td dé Bamropeva mdvra Tas xpdas and Tay 
Banrovrww AapPaver. wodAa pev yap Tois avOeor 
Barrera trois dvopéevois, ToAAG Sé pilats, ToAAd 
de protois 7 Evaro 7 dvAAOLs H Kaprots. ere de 

20 ToAAa juev Vo mora 8 abp@, moAAa S€ Kat 
peAavrnpia. 7a Sé Kat tots Tov Spe xvro%s, 
KabaTep Kat 76 dAoupyes TH Toppipa. Ta st ova, 
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continually but imperceptibly, it sometimes reaches 
the eyes as a mixture of many colours, but producing 
the sensation of the most predominant ; so in water 
things appear more watery and things seen in mirrors 
appear to have similar colours to those in the mirrors. 

This also happens, one would suppose. in the case of 
air. So that all colours are a mixture of three things, 
the light, the medium through which the light is seen, 
such as water and air, and thirdly, the colours form- 
ing the ground, from which the light happens to be 
reflected. But the white and the transparent, when 
it is very thin, appears misty in colour. But over 
what is dense a haze invariably appears, as in the 
case of water, glass and air, when it is dense. For, 
as the rays from all directions fail owing to the density, 
we cannot see accurately into their inner parts. But 
the air when examined from near by seems to have 
no colour (for owing to its thinness it is controlled by 
the rays and is divided up by them, because they are 
denser and show right through it), but when examined 
in depth, the air appears from very near by to be 
blue in colour because of its rarity. For where the 
light fails, there, being penetrated by darkness at 
this point, it appears blue. But when dense, just as 
with water, it is the whitest of all things. 

IV. All dyed things take their colour from what 
dyes them. For many are coloured by the flowers of 
plants, many by the roots, many again by bark or 
wood or leaves or fruit. Many again are coloured by 
earth, by foam, and many by ink; others again are 
coloured by animal juices, such as purple by the 
murex. Others again by wine, by smoke, by sand, 
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7a d€ Kamv@, Ta dé Kovia, Ta 5€ Oaddtryn, Honep 
Ta Tpixdpata Tov Baharricv: Kal yap Tabro mavra, 
tne THs Baddrrns ylyvovrat Tuppa.. Kal dros 6 doa 
xpdas iias € EXEL. adel yap amo mdvrov avTar, dua 
TH TE dyp@ kal Gepud TOv ypwpyatwv ovverorov- 
twv els Tovs TOv Bantomévwy mdépous, OTaY amo- 
Enpav0y, Tas am’ éxelvwy xpdas AapBaver. 81d Kab 
ToAAadKis atta@v éxmAvverat, Tav avOdv ek TeV 
mopwv eKPUEVTEW. moAXas be Kal ai ortifens ev 
TH Badh woobdor diadopas Kal pikes, Ka Ta 740m 
Tov Barropevew, waoep kat eri Tijs Kpdoews elon - 
Tal mpOorepov. Barrera dé Kal Ta péAava Tov 
epiwy, od pay dpolws ye TO xpapare yéyverar 
Aapmpd, dud TO BaarecBau Tovs mopous avTa@v eis 
zTovs TOY avbav elovdvras, Ta O€ prerald diacry- 
para THs Tptxos pndepiav ap Bavew Badyv. Tatra 
evKa piév ovTa, Kat map’ aAdAn Aa Keipeva Tots 
Xpoy.act, Tol mavra eens 7a avOn Aapmpd- 
TEpa' Ta pedava, d€ robvayTiov oKtepa Kal Lopeidn. 
51d Kal To kadovpevov dpdvioy edavbéorepov yiverat 
TOV peAdvenw q Tov Acuxdv: ovrw yap dxpatéo- 
TEepov atta gaiverar TO avOos, Kepavvdpevov Tats 
Tot péAavos abyats. Kal? atro pev yap 76 peTago 
dudoTnpa 7Tav mépev ovx Oparae dua opKpdoTnra, 
kabdrep odd¢ Kat TiTEpos TO xadk@ Kpabets, odd€ 
TOV Mwy ovéléy Tav TovoUTwV. Trav dé Bamropevew 
7a Xpwpata dAovobrau ded Tas etpyjevas airias. | 

V. Ta dé TPIXGpaTa kal 7a TTEPWMATE | Kal Ta. 
avn Kal ot Kapot Kal Ta puta mavra OTe per 
dpa TH méiper macas Tas TOV XpwpaTwv AapBaver 
peraBords, davepov ex Today: tives 5é elow 
éxdotos TOV dvopévav apyal Tav xypwuadTwr, Kat 
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or by sea as is the case with the hair among sea 
creatures ; for these are all made reddish by the sea. 
This is true,speaking generally, of all those which have 
distinctive colours. For when the colours enter the 
passages of that which is being dyed together with 
moisture and heat, when they are dried they take 
their colours from them. And so it is often washed 
out of them, when the dye flows out of the passages. 
But the steeping in alum in the dyeing process pro- 
duces many differences and mixtures, and so do the 
qualities of the substances dyed, as has been said 
before in the case of mixtures. When black fleeces 
are dyed they do not become all equally bright in 
colour, because their passages are dyed when the dye 
enters into them, but the spaces in between the hair 
receive no dye. These being white and lying side by 
side with the colours make the dye appear brighter ; 
the black parts on the other hand are shadowy and 
dark. Consequently what is called brown-grey is 
brighter when on black wool than on white. For in 
this case the dye appears purer, being mingled with 
the rays of the black. By itself the space in between 
the passages is not noticed because of its smallness, 
just as tin is not noticed when it is mixed with bronze, 
nor any other such thing. The colours of things dyed 
vary in kind according to the reasons we have out- 
lined. 

V. Hair and plumage and flowers and fruit and Coloration 
all plants can in many ways be seen to take on pve 
changes of colour at the time of ripening ; but now we 
have to consider what are the primary sources of the 

21 


ARISTOTLE 


794 b 
molas Tas petaBodas ék mrotwy AapBdvovat, Kat be 
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25 Xpapare modves. kata Adyor dé oupBatver Kal 70 
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Kat dpxas pev yer xAwpa, Kepavvtpeva rats 
Tot HAiov atyais, Kara pueKpov 5€ pedAawdpeva, 
maw peyvdpueva Te Xhwpd, yiverat mocsdn. 70 
30 yap vypov, worep etpnrat, ka? éavrd madaov- 
pevov kal xataénpawdpevoy pedaiverar, Kabdrep 
Kal Ta ev tats de€aydvats Kovidpara: Kal yap 
TovTwy doa pév éorw aet Kal’ vatos, Taira 
x ao é , A b tl € ‘. xX 
pev dravra ylyverat pédava 8a 70 Kad’ attra ph 
795 a EnpaiveoOar duavydpevov 76 bypdv, daov 8° dzav- 
TAovpevov HALobTaL, TOTO Sé' Tow@des yiverar bid 
76 76 EavOdv 7H pédAave Kepdvyvvabar. paAdov peév 
ody tod bypoi perawopevov TO To@des yiverar 
Katakopes loxup@s Kal mpacoedds. 810 Kal mdv- 
Tw ot TaAdatot BAaorol TOAD WGAAdy eiot THY véwy 
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colours which belong naturally to each species, what 
changes they exhibit and from what and for what 
reason they are thus affected, and whether any other 
difficulties follow these facts. The inquiry depends 
on the following facts. The primary colour of all 
plants is green ; for shoots and leaves and fruit are 
all green to begin with. One can see exactly the 
same thing in rain water ; when the water has stood 
for a long time, as it dries up again it becomes green 
in colour. This happens logically, and in all growing 
things this is the first colour that obtains. For all 
water that stands for a long time is green originally, 
being mixed with the rays of the sun, but it gradually 
grows black, but becomes green again when mixed 
with fresh water. For anything moist, as has been 
said, as it grows old by itself and dries up, becomes 
black, as plaster does in its receptacles ; for all things 
which are always in water become black, because the 
moisture does not grow cold and dry, but all] that is 
drained out and exposed to the sun becomes green 
because the yellow is mixed with the black. Or 
rather, as the moist part blackens, the green becomes 
very dark, and of the colour of a leek. Consequently 
the older shoots are much blacker than the young 
ones ; the latter are yellower because the moisture in 
them has not yet turned black. For as their growth 
becomes slower and their moisture lasts for a long 
time, as the moisture becomes very black as it cools, 


it changes to leek-green by being mixed with pure 
black. 





1 76 pev B. 
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“Qore Kal Tas xpdas avt@v dpa rats apats 
80 dmdvrewv perapdArew. davepov d€ robro éariv: ot 
yap Too Towdous ypwpyatos dmavrTes HON meTawd- 
Hevot petaBadAovew els TO Kare, vow XpOpa.. 
Kat yap AevKol Kai peAaves kal parol Kal EavBot 
795 b Kal pedavoeideis Kai axoedeis Kal douwrKiot Kal 
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’ But in the case of those in which the moisture is Effect of 
not mixed with the rays of the sun, their white colour es 
persists, unless it grows black by lasting a long time 
and drying up first. Consequently in all plants the 
parts above the earth are green at first, but beneath 
the earth stalks and roots are white.? Shoots, again, 
if they are below the earth are white, but if the earth 
is removed from around them they all become green 
right from the first, as has been said before, because 
the moisture which passes down into them through 
the shoots has this colour naturally and in the case 
of fruits this is soon spent on growth ; but when they 
no longer grow, it is because the heat cannot control 
the food which flows into them, but on the contrary 
the moisture is exhausted by the heat. Then all the 
fruits become ripe; and as the moisture in them is also 
warmed by the sun and the heat of the atmosphere, 
each combines to take the colours from the Juices, 
just as those which are dyed from the flowers. So 
they are coloured little by little, and most of all those 
which are turned towards the sun and the warmth. 
So that the colours change in accordance with the 
seasons. This is obvious; those of a green hue all 
change as they grow ripe to their natural colour. For 
they are white, black, grey, yellow, blackish, dark, dull- 
coloured red, wine-dark and saffron and exhibit almost 
all the differences of colour. But since the largest 
number of colours appear when more are mixed with 
each other, it is obvious that the colours in plants 
2 Aristotle of course does not understand the chemical 


action of the sun, but he does at any rate know that the green 
is due to the sun’s action. 
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fepporntos, éxacra Kal? €avta ovwvicrarar Tay 
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ef atris THY dypaciay exicddawor, Kal Tavray 
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15 otdev dhws ev Ti Bag TOV Xpeopdraw pavepov 
€orTt dud TO KaTa Hucpor exaotov adtav 706 dypod 
ouverbopevou paMov Kal Tay ére brapydvTwy év 
avrols ypwpatwy pryvupevwy addy ows moAAds Kat 
moukiAas Aap Bavew diadopds- Kat yap péAav Kal 
AeuKov kat dpdriov Kal depoeidés Kal Td Tedevratov 

20 drrav yiverar Toppupoewdes™ ouvefnbevra, Gore 
dud THY Kpaow pert xa’ adro pndev TOV dwv 
Xpwpedrew pavepov elvat. 

To & adr Tobro oupBatver Kal én Tay Kapray. 
ev moAXots yap. dud TO pat) Tdoas do. yuveoBat 
Tas Ta Xpwpdra mewpets » ara Ta pev adréy 

25 ovvicracbat mpoTepov Ta 3S dorepov, ef étépwv 
els erepa peraBddAovow, worep Kat ot Borpves 
Kal ob poivixes. Kal yap TovTwy évtoe 7} pev 
ampOTov yivovras howikol, Tod dé peAavos ev aire 
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py 09. TO yap dorepov eruywopeva Tay Xpwpd- 
Twv, Stav KpaThon, Tas mpotépas xpdas efad- 
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must have the same mixture; for the moisture 
penetrating through them, and washing all colours 
through with it, produces all the possible colours. 
And as this is warmed up in the ripening of the fruit same 
by the sun and the warmth of the air, each of the ee 
colours becomes fixed by itself, some more quickly asia 
and some more slowly, as occurs in dyeing by the 
murex. For when they have cut this open and 
drained from it all the moisture, and have poured 
this out and boiled it in vessels, at first none of the 
colours is quite obvious in the dye, because as the 
liquid boils more, and the colours which are still in 
it get more mixed, each of them exhibits many and 
varied differences ; for there is black and white, and 
dull, and misty, and finally all becomes purple when 
the boiling is complete, so that in the mixture none 
of the other colours is visible by itself. 

The same thing occurs with fruits. For in many 
of them owing to the fact that the ripening of all 
the colours does not take place at once, but some 
form earlier and others later, they change from one 
to the other, as in grapes and dates. For some of 
these become red at first, but as the black is formed 
in them they turn to wine-dark; but at last they 
become purplish, when the red colour is mixed with 
a large quantity of pure black. For those colours 
which are formed later, when they prevail, cause the 
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previous colours to change. This is most obvious in 

the case of the black fruits ; for the larger number 

of them, as has been said, changing from their initial 

green redden and become tawny, but they soon 
change again from the red and become purple owing 

to the unmixed black which exists in them. But this 
proves the point ; for cuttings, and shoots, and leaves 

of all such plants are red, because this kind of colour 

exists in them, since it is obvious that the black fruits 

share in both these colours ; for the juice of all such 

plants is wine-dark. 

But in their order of origin the red comes before Order of 
ppearance 

theblack. This is obvious; for the ground upon which of colours. 
the drops fall and speaking generally any spot at 
which there is a moderate fall of water in dark places 

all change first from a greenish colour to red, and the 
ground becomes as though blood had been recently 
spilled on the spot in which the green takes on 

the ripening ; at the end this becomes very black 

and blueish. The same thing happens with fruits. 

In their case it is easy to see that the colour 

of the fruit changes, as the colours are laid on it 
afterwards. For the fruit of the pomegranate and 

the petals of the rose are white to begin with, but 

at last as the juices in them get tinted by ripening, 

they become shaded off and change again to the 
colour ofsea-purple andred. Other things have more 
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colours in them, such as the juice of the poppy and 
the lees of the olive ; for the latter is white at first, 
just like the fruit of the pomegranate, but after 
having grown white again it changes to the colour 
red, and at last by being mixed with black it becomes 
blueish. Consequently the leaves of the poppy are 
reddish on top, because their ripening comes quickly, 
but their other parts are black at the bottom, as this 
colour prevails in them, as is also the case with the 
fruit ; for at last it becomes black. In the case of 
those plants which have one colour only, such as 
white, black, red or purple, the fruits of all these 
persist in having the same type of colour, when once 
they change from green to another colour. The 
flowers are in some cases of the same colour as the 
fruit, as is true of the pomegranate ; for both its fruit 
and its flower become reddish ; in some cases there 
is a great difference in colour, for instance in the bay 
and the ivy; for the flower of all these species is 
yellow, but the fruit of the latter is black and of the 
former red. The same thing is true of the apple- 
tree ; for its flower is white tending to grow purple, 
while its fruit is golden. The flower of the poppy is 
red, and its fruit partly black and partly white, 
according to the ripening of the juices in it at different 
times. One can see this in many cases; for some 
fruits, as has already been said, exhibit many varia- 
tions at the time of ripening. 

So it happens that very different scents and juices 
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are associated with both flower and fruit. This is 
stillmore obvious in the case of the flowers themselves, 
for, in the same petal, part may be black and part 
red and in some cases part may be white and part 
purplish. This is specially true of the iris*; for this 
plant has many differences in colour during its ripen- 
ing, as is also the case with grapes, when they come 
to ripen. So in their case the tips of the flowers 
ripen, but these at the extremities have much less 
colour than the rest. In some of them the moisture 
is, so to speak, burned out of them before they take 
on their own proper ripening. So the flowers remain 
of one colour, but the fruit changes as it ripens. Some 
plants owing to the smallness of their food ripen 
quickly, but the fruits owing to their quantity of 
moisture change at the time of their ripening into all 
their natural colours. This is clear, as has been said 
before, especially in the case of dyeing with colour. 
For sometimes to begin with, when they are dyeing 
purple and put in the blood-red dye, it becomes grey- 
brown, black and sky-blue; but when the dye is 
boiled enough, it becomes quite purple, gay, and 
bright. In the same way many of the flowers must 
differ from the colours of the fruits, some receiving an 
excess and some a deficiency of their natural colours, 
owing to the fact that in some the ripening is incom- 
plete, and in some complete. For these reasons it 
happens that flowers and fruit differ from each other 
in colour; but the leaves of most trees become 
yellow at the end, because, when their food fails, they 


® The purple iris with a yellow centre is common in Greece. 
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dry before they change into their natural colours : in 
the same way when fruits fall off some become yellow 
in colour because their food has failed them before 
the time of ripening. This is also true of corn and 
of all growing things ; for they all become yellow at 
the end. For the moisture in them being no longer 
blackened by drying causes the change of colour. 
For when growing black and mixed with green it 
becomes, as has been said, greenish ; but as the 
black grows steadily weaker, the colour changes back 
again gradually to green, and at last becomes yellow. 
So the leaves of the parsley, purslane and of some 
other plants grow red as they ripen. Except for 
those which grow dry quickly, these become yellow 
because their food fails before they ripen. The 
differences in the colours of plants are most reasonably 
accounted for by the reasons we have given. 

VI. Hair, plumage, skin of horses, cattle, sheep, 
men and all other living creatures are white and grey 
and red and black for the same reason ; white when 
the moisture which possesses its own natural colour 
dries up, and black on the other hand when the 
moisture about the skin at birth, as happens in all 
other cases, grows black when it grows old and has 
lasted a long time because of its quantity ; for the 
complexion and the skin of all such is black. Those 
are grey, red, yellow, and other colours, which dry 
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before the moisture in them changes completely to 
black. Those in whom this change takes place un- 
evenly have all kinds of variegated colours. 

So everything accords with the skin in colour, since Skin and 
men of ruddy complexion have pale red hair, and pape ad 
dark-skinned men have black hair. But if in any a 
part of the body white leprosy has broken out, all 
have also white hairs in this place, as in the beasts of 
varied colours. So also the hair and plumage is in 
accordance with the skin, and what applies to the 
parts applies also to the whole body. The same is 
true of the hoofs, talons, bills and horns ; for in the 
black animals these are black and in the white white, 
because in all these cases the food passes to the outer 
envelope through the skin. It can be seen from 
many facts that this is the reason. For the heads of 
all infants at birth are red because of their small 
amount of food. But this is obvious; for the hair 
grows weak and thin and short at first on all infants. 

But as their age increases the hair grows black, as 
they themselves get coloured by the amount of food 
that flows in. Similarly when the hair on the body 
grows and the beard at the time of adolescence, the 
hairs are reddish to begin with, as the moisture dries 
quickly because there is but little of it, but as more 
food travels to the parts the hair grows black. But 
the hairs on the body remain red for the longest time 
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owing to lack of nourishment, since as long as it 
grows these also continue to grow black, as on other 
parts of the body and on the head. But this is clear ; 
for in all living creatures which have long hair, speak- 
ing generally those near the body are blacker, while 
those at the extremities are more golden. The hair 
of sheep, horses and men are so, because the least 
amount of food is conveyed to those parts, and so 
they dry quickly. But even the plumage of black 
birds is blackest near the body and lighter at the 
extremities. The same thing is true of the parts 
about the neck, and speaking generally those which 
receive but little nourishment. This is clear; for 
before the period of becoming grey all the hair 
changes colour and becomes red, because the failing 
food supply dries quickly. But at last it is white, 
before the moisture grows black, as the food in those 
parts is matured. This is most evident in beasts of 
burden ; for the hair of all such grows white. For as 
these parts are unable to draw their sustenance 
because of the feebleness of the heat, the moisture 
dries quickly and becomes white. So with men the 
hair about the temples most readily grows grey, and 
generally speaking about the parts that are weak and 
hard worked. 

Most of all does the change to this colour take place 
when it changes its own nature. For a hare has been 
born white, and has also been seen black ; so has a 
stag and a bear, and similarly a quail, a partridge and 
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aswallow. For when they are weak at birth, all such 
things are white owing to the shortage of sustenance, 
because they ripen before their time. So, too, in the 
case of children ; at first they have white heads and 
eyelids and eyebrows, as is true in each case when 
they approach old age. Obviously this affection is 
due to weakness and shortage of sustenance. Con- 
sequently most of the white animals are weaker than 
the black ; for before their growth is complete, they 
are white while developing owing to shortage of 
sustenance, just as is true of fruits which happen to 
be diseased; for these ripen much more quickly 
owing to their weakness. But some creatures are 
born white and are very superior to the rest, as for 
instance horses and dogs. These change from their 
natural colour to white because they are well 
nourished. For the moisture in them not lasting a 
long time but being expended on their growth does 
not become black. Most of these are moist and 
fleshy because they are well nourished. So that not 
even the white of the hair changes. This is obvious ; 
for the black parts become reddish before they go 
grey, because their sustenance is failing and becom- 
ing riper, but white in the last stage. 

Yet there are some who suppose that all things 
become black because the food is burned up by the 
heat, just like the blood and other things, but they 
are wrong. For some living creatures are black to 
start with, such as dogs, goats and cattle, and speaking 
generally those whose skins and hair have sustenance 
from the beginning, but are less so as their age 
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TAucias rrov. Kaitou ye ovK éxpiy, aMa mdvroy 
eeu kal Ta TpiXwpara pedaivecBar Kard Ty ducpirpy 
Ka” dv dy xpovov padora abt ev loxvy | Kat 70 
Bepudv, kal paAdov dzavra moAvwicba Kat’ dpyds. 
TOAD yap amdvrwy amd mpatys dobevéarepdy Te 
yiverat 70 Oepuov 7} Kal? dv xpdvov dpyerat Ta 
Tpixyapata adtav AevKaiverBa. davepdv dé TodTo 
éort Kai ert 7av AevKdv. eva pev yap evods 
loyet 76 xpGpLa Aevxdraror, 6 6a, reat ToUToy met- 
orny éye Kat’ apyas tpodiy, Kal Hy) 7™po wpas év 
avth Katagnpaiveras TO dypdv: mpotovans dé Tis 
HAucias Eavld, tpodfs adrots éAdrrovos dorepov 
emippeotons. Ta de ev apyn pev yiveror Eavéd, 
Kara 8€ thy dxunv AeuxdraTa, Kabdmep Kal TaV 
dpvidwy petaBdddr\ovo. Ta xpdpata mddw Ths 
tpodis ev avrots drodetovoys. Sydot Sé+ mdvra 
yap adra yiverau EavOa Kat wepi Tov Tpaxndov, Kal 
GAws dca omaviler tpopis ths ev abrots daoAa- 
movons. dijdov dé: woTep yap Kal ro auppov eis 
TO péAav peraBaAde Kai TO péAay mddw els 7d 
muppov, ovTw Kal 70 AeuKdy ets TO EavOdv. cup- 
Baive. 8é Totro Kai ent rdv dutdv- eva yap ek 
Tis torépas mébews avatpéxyer wadw emi riv mpo- 
Tépav. poddAvora dé TodTo Kal emi THs pods pavepdv 
éoTw. 76 pev yep e€ dpyis of KOKKoL yivovTaL 
powucot, Kat 7a purra, 8 ddvydtyta THs Tpopiis 
EKTETTOMEVNS _torepov dé maAw petaBddovew els 
TO TOMES xpBpa, TOM Hs Tpopis émuppeovons kal 
Ths mépews ody oprotwrs Suvapevns Kpaveiy: TO 
rerevratoy dé werTopévns dn THs tpodys m&Aw 
yiverat TO xpBpya dpowixrodv. 

Kafddov dé etretv kal rept trav dAAwy Tprywpd- 
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advances. And yet on this assumption it ought not 
to be so, but the hair of all such creatures should grow 
blacker at their prime, at which time the heat in 
them is strongest, and they should be more white at 
the beginning. For in every case the heat is much 
more feeble at the beginning than at the time at 
which the hair is beginning to grow white. This is 
clear in case of those which are white. For some 
have the whitest skin from the start, those namely 
which have the greatest sustenance at the beginning, 
and in which the moisture does not dry before its 
time. But as their age advances they become yellow, 
because later on less food passes into them. But 
others are yellow to begin with, and whitest at their 
prime, just as among birds the colours change when 
the food in them fails. And this is the proof; for 
they all grow yellow round the neck, and speaking 
generally in those parts which go short when the food 
begins to fail. And this is clear ; for as red changes 
into black and black again into red, so does white 
change to yellow. This happens in the case of plants ; 
for some revert from the latter state of ripeness back 
to the former. This is most obvious in the case of 
the pomegranate. For the kernels are red. to start 
with, and so are the leaves through scarcity of digested 
food, but later on they change back again into a 
greenish colour, when much food flows into them and 
the ripening cannot exercise the same degree of 
control; but at last, as the food is assimilated, the 
colour becomes red again. 

Speaking generally we may say of the hair and 
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Tw Kal TrepwudTw, atavTa AapBaver Tas peTa- 
Bodds, ois pév, xabdmep elpnrar, ths tpodys év 
avrois brodemovans, ols dé Tobvavtiov aAcovalov- 
ons. dudtrep GAda, Kat’ dAXous xpovous TiS HAcKkias 
20 Kal Aevkdrara kat peAdvrara yiverat TAY TpLXw- 
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Tedevtaiov eis To €avOov yp@pa peraBadde, Tis 
tpopys ev avrots tmoAecmovons. tav dé Tpixw- 
pdrwy obdev otte dowiktodv ob6’ dAoupyés ovre 
mpaowvov ouTe dAAnv ovdepiay €xov ToLavTHY yiveTau 
5 xpdav, did TO TaVTA TA TOLAdTA ypwpata yivecOar 
puyvupevwy adrots Trav rod AAlov adyay, er dé 
~ Lis Cf té ~ Lt ~ ~ 
Tov TpixwpdTwv andyrwr Tév bypdy évros Tis 
oapKos oupBaive Tas peraBoAds, | Kal pndepiar 
avra AapBavew pew. d7jAov 8 éeori Kat yap Tav 
10 TT EpwpLatov TO pev é€ dpxfs ovdev yiverat 7 
Xpeopare Towobrov, GAAG Kal Ta mouxtha Trav opvéwy 
rave’ as etrreiy péAara, olov 6 Te Taws Kal 
Tepiorepa Kai 4 xedudwv: vorepov d5é AapBaver 
mous Tas Towras mo.ktAlas, 707 ris mexpews 
avrav &w Tob odparos yeyvonevns, &v TE TOS 
15 rrepwpact Kal Tots Addous*> Wore ovpBaiver, Kab- 
dmep Kal émt Ta@v puTay, Kat Tobre é£w Tob 
oaipaTos ylyvedbar Thy TeV (Xpwpdroy mei. 
dud kal 7a Acura Tov Caw, Ta 7 evudpa Kal Ta 
éprera Kat TO KoyxvAua, mavrodamas t toxet Xpw- 
pedro Hoppas, ToANis ral ToUTous Ths mebews 
20 yevopevys. Thy pe ov rept Ta xpwpata Oewpiay 
pddwor’ dv ris ék té&v eipnpévwr dvvatto ouvidelv. 
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plumage, that they all admit changes, in some cases Food is the 
as we have said because food fails, in others on the chan i” 
other hand because it is in excess. Consequently ou 
some hairs at some period of its growth and some at 
others are whitest and blackest, since the plumage 

even of ravens changes to a yellow tinge at last, when 

the food in them fails. But in the case of hair none 

ever changes in such a way as to have red, purple or 
green nor any other such colour, because all such 
colours occur when the rays of the sun are mixed with 
them, but in the case of hair which is moist all change 
takes place within the flesh, and it does not involve 

any mixture. This is obvious ; for initially plumage 

is not at all like this in colour, but all the varied 
plumage of birds is, so to speak, black, such as the 
peacock, the pigeon and the swallow ; but later on 

the plumage takes on all these varied hues, when the 
ripening of the body has taken place, both in the 
feathers and in the crests, so that in these cases 

as with plants the ripening of the colours takes 
place outside the body. So the remainder of living 
creatures. both water animals and reptiles and shell- 

fish, have all sorts of colours, as the ripening in them 

is considerable. From what we have said one could 

best conduct an investigation into the question of 
colours. 
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ON THINGS HEARD 
(DE AUDIBILIBUS) 





INTRODUCTION 


Tue author is one of the Peripatetic School, and 
Dr. Zeller thinks it is an early composition, but it is 
not the work of Aristotle. The treatise deals rather 
with the mechanics of sound production, than either 
its scientific or philosophical explanation. The author 
has noticed that a break in the medium, such as a 
cracked tubc, interrupts the travel of the sound, but 
his explanation of this and of other phenomena is 
entirely empirical. 
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800 a Tas de doovas amdoas ovpBaiver ylyveobau Kat 
Tous sodovs 7 Tey owpdrov 7 Tob depos mpos TO. 
odpata mpoonintovtos, ob TH Tov dépa oxnua- 
rilecOar, Kabdzep olovral rwes, GAAa TH Kivetobar 

sTapaTtAnciws avtov avoTeAAdpevov Kal éxrewd- 
pevov Kat KatadapBavepevov, érr S€ avyxpovovta 
dud tas Tob TVEULATOS | Kal TOY xopdav yeyvopevas 
mAnyds. drav yap TOV edetijs _dépa mAngy 74 
mvedpa TO epmtntov av7T@, 6 anp 789 péperat 
Bic, Tov éxdpevov adtod mpowbéav opotws, WOTE 
10 TaVTH THY hwvyy Svaretvew ay airy, ep 6Gov ouL- 
Baiver ytyveobar Kai Too aépos THY Kimow. Sua 
xetrae yap emt mréova 1) Bia Tis Kujoews avrob 
yeyvopevns, aorep Kal Ta mvebpara Ta amo Ta&V 
ToTap@v Kal azo Tijs Xepas dnompeovra. Tév 
de pores Tudrat pev eior Kat vedwders Goat 
15 Tuyxdvovow avroo Karamenvuy Levan: Aapmpat be 
ovoa moppw duateivover, Kal wavra mAnpovo. Tov 
ouvexh ToTov. 
"Avarrvéopev be Tov pev dépa mavres Tov adrov, 
TO Se mveb pia. Kal Tas puvas exmrepTopev dMotas 
Sea Tas Tau trrokeynevenv dyyetov dvadopds, bv av 
20 ExdoToU TO Tvedpa Mepouobrat mpos Tov ew Tomov. 
tabra $é éorw 7% Te dprypia Kal 6 mrevpwr Kal 
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At voices and in fact all sounds arise cither from 
bodies falling on bodies, or from air falling on bodies ; 
it is not due to the air taking on a shape as some 
think, but to it being moved in the same way as 
bodies, by contraction, expansion and compression, 
and also by knocking together owing to the striking 
of the breath and by musical strings. For when the 
breath that falls on it strikes the air with successive 
blows, the air is immediately moved violently, thrust- 
ing forward the air next to it, so that the same sound 
stretches in every direction, as far as the movement 
of the airextends. For the violence of the movement 
extends beyond its own range, just as breezes do, 
which arise both from rivers and from the land. But 
those sounds are faint and fogged which are throttled 
down ; when they are clear they stretch a long way 
and fill all space which is continuous. 

We all breathe the same air, but we emit different 
sounds owing to the difference of the organs involved, 
through which the breath passes to the region out- 
side. These are the windpipe, the lung and the 
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800 a \ , , ‘ iN ry > r 
TO oTopa. TAciaTHy pev obv dSiadopay amepyalov- 
Tat THs pwvis al te Too d€pos mAnyal Kal of Tod 
oTdpaTos oxnwariopol. pavepov s éoriv: kal yap 
Tov POoyyev at diagopat méoae yeyvovrat dud 
25 Tavray THY airiav, Kal Tovs avrovs opapev pAlpou- 
pévous kat imrewv dwvas Kal Batpdywv Kal andovev 
Kal yepdvev Kat TOV dAAwy Sdeow oxedov dmrdy- 
Twv, TO aire _Xpopevous mevpLare Kal dprnpia, 
Tapa TO Tov dépa dSvaddpws eKTrepTeLy abrovs eK 
Tou otépatos. TodAa Sé€ Kal rdv dpvéwy, drav 
30 dxovowar, pyrobvrar Tas Tv dAAwy dwvds da 
aig etpnevyy airiay. 
dé mvevpionv orav i puxpos Kal TuKvOS Kat 
oxdnpds, obre Séxeobae Tov dépa Sdvatar Todd eis 
abrov ovTeE exTreuTrew mdr é&w, ode THY mdqyiy 
laxupay ovde eUpworov movetabar THY Too mvev~ 
patos. dia yap 76 elvae oxAnpos Kal muKves Kal 
ovvdedepevos od Svvarar AapBaverv Ty ScacToAjv 
83 émt moAdy Témov, ode maAW eK OoAAOD diacTH- 
800b patos ovvdywy éauvTov éexOdiPew Bia 7o mvebpa, 
xabdaep ovo’ nels Tals pvoas, Orav mau oKAnpat 
Kal pyre diaoredecbau pyre meleoar ddvevrae 
pgdiws. TOUTO yap €ort 76 movoby THY 708 
mvevpatos TmAny Hy edpwmorov, étav 6 mveduwv ex 
5 ooo Siaornparos ouvdyov adrov ex ONBy TOV 
aépa Bratws. dfAov dé TobT eoriv: ovde yap TOV 
Ader Hoptev ovler é ex piKpas dmoardaews dvvarae 
movetabat iy mAnyny & boxupay. ovre yap TO aKéder 
duvarov é €orw ovre Th xerpt mardga opodpaas ovde 
10 dmroppixpar TOppw 70 mAnyev, edv py Tes. avray 
éxarépy éK mohob AdBn Tis TAnyhs Thy dnéoTa- 
ow. ef 5é pH, oKAnpa pev  mAnyH yiyverat dud 
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mouth. But the greatest difference in sound is pro- 
duced by the blows of the air and the shapes assumed 
by the mouth. This is evident; for all the differ- 
ences of voice arise from this cause, and we see the 
same people imitating the voices of horses, frogs, 
nightingales, cranes and almost every other kind of 
living creature, using the same breath and the same 
windpipe, by driving the air from the mouth in 
different ways. The birds too, after they have 
listened to them, often imitate the voices of others 
for the reason already given. . 

But when the lung is small, or thick, or hard, it can The on 
neither admit much air nor breathe much out again, of the lung 
nor can it make the air’s blows either strong or power- oie 
ful. For because it is hard, thick and tight it cannot 
admit of great expansion, nor by contracting itself 
after a great expansion can it forcibly collect the 
breath, just as we cannot with bellows, when they 
are hard and can neither be expanded nor contracted 
easily. For this contributes to making the blow of 
the breath strong, when the lung contracting after 
a considerable expansion drives out the air violently. 

This is evident ; for none of the other parts of the 
body can deliver a violent blow from a short distance. 
For it is impossible to strike violently with the leg or 
the hand, nor to strike and drive an object a long 
distance, unless one takes a considerable distance for 
the blow in each case. Otherwise the blow may be 
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Thy ovvroviay, éxBrdleoBar dé od Sdvarac TOppw Td 
mAnyév, emet oi" ot xaraméArat paxpay dvvavrau 
Badew otf” 4 odevddvn otte rogov, ay rf oKAn pov 
Kab Ha) ddvnrat Kdpmrecban, pnde ry, dvayewyny 7 
veupa AapBaver | emt moAdy Tomy. éav dé peyas 
6 mvetpuv A Kal padaxes Kat evrovos, TmoAdv TOV 
dépa Svvarat déxeabar, Kal TobTov éxmepmew addy, 
Taper dpevos ws ap BovdAnrat dua THY padaxdryra 
Kat dua 7d _padtans abrov ovoréMew, 

‘H 8€ dprypia paxpa pev bray H Kat orev}, 
yarer ds exmepTrovow ew THY peviy Kat pera 
Bias mods bia TO Pixos rijs Tob mvevparos 
popas. pavepov °° éoriv mavTa yap To Tovs 
Tpaxnrous ¢ éxovra paxpods bbéyyorrat Biaiws, ofov 
ot Xives Kal yépavor Kal dAcxtpudres. pdAov be 
Toiro Katadaves éorw emt Tov addAdv- madvres yap 
xareds aAnpobot Tods BopuBuxas Kat ber, ouv- 
rovias ToAAfs Sia 76 piKos THS amooTdoews. Ere 
S€ To mvedpa Sia THY orevoxwptav étav évrds 
OALBopevov ets tov Ew témov éxréon, Tapax pha 
Siaxetror Kat oxeddvvurat, abdmep Kat Ta, pevpara 


30 pepopreva 1a TOV edpimwy, wore py Svvacbar Thy 
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duwvny oupynevery pnoe Siaretvew emt moby TOTOY. 
dpa oe Kat Svorapievrov _avdyen mdvrev Tey 
TowovTw elvat 70 med pa Kat py} padtws 3 varnpereiy. 
dowv b€ éort péya To dudoTnua THs aprnpias, rev 
b€ rowdTwv é€w pev mepatotcfar ovpBaive. rd 
mvedua padiws, évTos 5€ hepdpevov diaxetobau dud 
a # 
Thy edpuxwptay, Kal ry peor yivecBat Key Kat 
pn ovveotdoay, ere be By Swvacbar Siatpeiobac TH 
mvevpatt Tovs ToLovToUs Sid TO pr) GuvepeidecAat 
Thy aprnplay aitdy. dowy & éotiv dvwydaws Kat 
54 


ON THINGS HEARD 


a hard one owing to the tension, but the object struck 
cannot be forced a long way off, since neither the 
catapult, nor the sling, nor the bow can shoot a great 
distance, if they are hard and cannot bend, nor if the 
bowstring cannot be drawn back over a large space. 
But if the lung is large and pliable it ean admit much 
air, and expel it again husbanding it as it wishes, 
because of its softness and because it can easily 
contract. 

But when the windpipe is long and narrow, it expels 
the voice to the outside with difficulty and needs 
considerable force because of the length that the 
breath travels. This is evident; for all creatures 
with long necks make violent sounds, such as geese, 
cranes and cocks. But the following is even more 
evident in the case of pipes ; everyone has difficulty 
in filling the “ silkworm pipe,” which requires con- 
siderable effort owing to the size of the available 
space. Moreover because of the narrowness of the 
place, when after being compressed the breath 
escapes to the outside, it straightway passes through 
and is dispersed, just like streams that are carried 
through narrow channels, so that the voice cannot 
last nor extend over a large space. So that the 
breath in all such cases must be husbanded and that 
not easily, and will not readily do its work. But in 
the case of those that have a large space in the wind- 
pipe their breath passes very easily to the outside, 
and when travelling within passes through the wide 
space, and the voice becomes hollow and toneless, 
and moreover such animals cannot differentiate with 
the breath because the windpipe has no support. But 


55 


Variety of 
sound due 
to windpipe 


801 a 


5 


10 


15 


ARISTOTLE 


pay mdvrobey exer THy SidoTacw dpoiav, tovrous 
dvayKatov dracdv perexew Trav Svoxeperdav. Kal 
yap avepdarws avrots dvdynn 70 Tvedpa brnpereiv 
kal OAiBeoPar Kai Kal? eTEpov ToTrov SiaxetoBar 
md dw. Bpaxetas be Tis dprnpias ovons Taxo poev 
avdyen TO meta exemtepuTrew Kal THY mAnyip b toxu- 
porépav yiveo@ar THY rod ddpos, mdvtas dé Tovs 
TovovTous ofvTepov puvetv bia 7d Tdxos THs Too 
mvevpatos popas. 

Od pdvor b¢ ovpBaiver tas TOV dyyeiwy Suadopads, 
ada, Kal 7a man mavro. Tas duvas adovody. 
érav peev yep | dow bypacias aAnpy TroMAais 6 Te 
mVvEv LY Kai % adprnpia, diaomarae 70 mvedpa Kat 
ov dvvarat mepaodabat eis TOV é€w TOTOV GvvEexa@s 
bud TO TpookomTew Kal yiveoBat mraxov Kal Bypov 
Kal dvoKanrov, Kabdmep Kal mept Tovs KaTdppous 
kal Tas pebas. éav be Enpov 7} 76 mvedpa 7 TavredAads, 
oxAnporépa a, pw wn} yiyverat Kal Sueomaopevy: 

ouvexet yap a votis, OTav % Aem7H, Tov dépa, 
Kal woul Twa THs dwrijs anAdTyTa. TaV perv ody 
ayyciwy at dvadopat Kat Tov wabav tev rept 
aura yryvopevwy TowavTas ExaoTat Tas Puvas amo- 
Tedodaw. 

Ai 8é dwvai Soxodor pev elvar nal” obs dy exa- 
ora ylyvevrat Tomous, dovopev dé macay abrav, 
Srav auiv mpooréowor mpos Hv dKory. 6 ydp 
wobeis & bd Ths mAnyiis 4 arp EXPL pév Twos héperat 
ouvex ifs, émevra KaTa pKpov del Staxwvetrar paa- 
Aor, Kai Toure yeyvesoKopev mdvras zovs isdghous 
Kai rods mOppeo yeyvopevovs Kab Tous éyyus. SjAov 
& éoriv: brav yap tis AaBesy KépajLov 7 avrov 7 R 
adAmuypya, mpoobels te érépw mpos THY aKxojy, Sd 
56 


ON THINGS HEARD 


such as are uneven and have not the same width all 
through must share all sorts of difficulties. For the 
breath must serve them irregularly and suffer con- 
traction in one place and in another place be dis- 
persed. For as the windpipe is short it must expel 
the breath again quickly, and the blow of the air 
must be stronger, and all such give a sharper sound 
because of the speed with which the breath travels. 

But it is not merely the differences of the organs, 
but all the accidental properties which cause a differ- 
ence in the voices. For when the lung and the wind- 
pipe are full of much moisture, the breath is pulled in 
different ways and cannot pass continuously into the 
region outside because it sticks and becomes thick 
and wet and hard to move, as in cases of catarrh and 
drunkenness. But if the breath is quite dry, the 
voice becomes harder and scattered ; for the mois- 
ture, when it is light, contracts the air and produces 
a certain simpleness of voice. The differences of 
organs and of accidental properties which belong to 
them each reproduce corresponding voices. 

Voices appear to come to us from the places in 
- which they are produced, but we hear them only 
when they fall on our hearing. For the air, pushed 
aside by the blow, is carried continuously up to a 
point, and then little by little penetrates farther, and 
by this we distinguish all sounds—both those which 
occur at a distance and those which are near to us. 
This is evident ; for when a man takes a pitcher or a 
pipe or a trumpet, and puiting it near another man 
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elvat mAnoiov ris dKofs Sid TO py) oKeddvvvcBae 
tov dépa hepdpevov, drAd Scarynpetobar THY Pwvyy 
Spotay bro Tov Trept€xovtos Opyavou. Kaldmep ovv 
Kal emi THs ypadis, Orav Tes Tots xpwpact TO pEev 
Gpotov Troujon T@ Téppw 76 S€ TH TAHowov, TO pev 
a5 Np dvaxexwpyKkevat SoKel THS ypadys TO S€ mpo- 
éxew, apdorépwr abrdv dvrwv ent ris adrijs ém- 
daveias, ovrw Kat emt Tav dpwv Kal THS Pwris, 
Grav % pev dn SeadeAupevy mpooninryn mpos THY 
dxony 4 S€é Tus ouvexijs, dudotépwr adray aducvov- 
pevwv ampds Tov adtov Tém0V, % pév apearnKEvat 
40 Méppw Soxel THs axons 7 8 elvas adveyyus, Sud TO 
gob TIv pevroe ToppwHev dpoiav elvar, THY dé mAnatov. 
Ladeis S€ padtora al Pwrat yiyvovra: mapa 
Thy axpipeay tiv tov Pldyywv. dddvarov yap 
pn tedréws todtov Sinplpwpévwv tas pavas elvae 
cadets, kabdmep Kal Tas TOV SaxtuAtwy ogpayidas, 
sdrav py StaruTwiGow axpiBds. Sudmep obre ra. 
madia Stvavrat Siadréyesfar cadds, ovrTe of pe- 
Odovres, ode of yépovtes, oH daor ddcer Tpavdot 
tuyxydvovow dvres, 080” bAws dawv eiaty ai yAOrrae 
Kat Td oTépata SuvoKkivnta. womep yap Kat Ta 
10 XaAKeia Kai Ta Kepara ovvnxotvra motel ToOvs dro 
Tav dpydvuv dOdyyous doadeotépous,' obtrws Kal 
emt ris Siadéxtou moAAny dodderav arepydlerae 
Ta éxninrovTa THY mvevpaTwy eK Too oTduaTos, 
érav pi SiarutwOdow dpolws. od pdvov 5€ éav- 
TOY Twa Tapeppaivovow aodderay, GAAa Kat TOUS 
SenpSpwpevovs Ttav POdyywv éurrodilovow, av- 
wopolas abr&y yuyvoperys THs mept tiv aKony 
Kanhaews. $16 Kal paddov évds dxovovres auviepev 
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for hearing purposes talks through it, all the sounds 
seem to be near the hearing because the travelling air 
is not scattered, but the voice is equally protected by 
the surrounding vessel. So also in the case of paint- 
ing, when one reproduces similarly in colours what is 
far away and what is close at hand, the former seems 
to us to retreat from the picture and the latter to 
stand out, though they are really both on the same 
surface. So also in the case of sounds and voices, 
when one falls on the hearing from a distance and the 
other continuously, although both reach the same 
place, one appears to occur far away from the hearing 
and the other to be close by, because one is as if it 
were distant and the other near by. 

But voices appear clear in proportion to the 
accuracy of the articulation. For unless there is 
perfect articulation the voices cannot be clear, just 
like the seal on signet-rings, when the die is not 
accurately cut. This is why small children cannot 
talk plainly, nor men who are drunk, nor old men, 
nor those who naturally lisp, nor generally speaking 
those whose tongues and mouths are naturally diffi- 
cult to move. For just as bronze and horn vessels 
when they are sounded together make the sounds 
from both instruments less clear, so also in conver- 
sation the breath issuing from the mouth causes a 
lack of clearness when the sounds are not equally 
stressed ; not merely in the case of those which show 
a lack of clearness by themselves, but also when they 
interrupt the sounds which are clear, because the 
movement concerned with hearing becomes uneven. 
Consequently, when we listen to one, we understand 
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more than when many are saying the same thing, as 
is also true with strings. And we hear much less 
when one plays the flute and the harp at the same 
time, because the sounds are confused by each other. 
This is especially obvious in the case of harmonies : 
for the sounds are obscured by each other. So the 
sounds lose clearness for the reasons given, but they 
become clear in the same circumstances as colours ; 
for in that case those which are best able to stimulate 
the sight become the clearest of colours. 

In the same way we may assume that those sounds 
are the clearest which have the greatest power to 
stimulate the hearing when they fall upon it. Such 
are the clear, powerful and pure, and those that can 
reach furthest ; for in all other objects of sense the 
strongest, most powerful and purest produce the 
clearest sensations. This is obvious ; for ultimately 
all sounds fade as the air becomes dispersed. This is 
true also in the case of flutes. For those which have 
a sloping reed in their mouthpieces produce a softer 
sound, but one not equally clear; for the breath 
travelling strikes directly into the wide open space, 
and is no longer under tension and compressed but 
scattered. But in the case of tighter fitting reeds 
the voice becomes harder and clearer, if one com- 
presses the lips more tightly, because the breath 
travels with more violence. Clear voices occur then 
for the reasons given; consequently the so-called 
husky (lit. “ grey ’’) voice is no worse than the clear 
(lit. “ white ’’) voice. For rougher voices and those 
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which are little confused, and do not possess marked 
clarity are more proper to illnesses and to the more 
advanced stage of life. At the same time because of 
their tension they are not so easily controlled. For 
that which moves more violently cannot be easily 
husbanded. Nor is it very easy to raise or lower 
them as one wishes. 

In tke case of flutes and other instruments sounds Sounds in 
are clear when the issuing breath is powerful and i 
under tension ; for the striking on the air outside 
must be of this kind, and particularly sounds must 
be conveyed in this way to the hearing, just as with 
smells and light and heat. For all these things when 
they are thinner appear less distinct to the senses, 
like plant juices when mixed with water and with 
other juices. For that which provides sensation of 
itself causes the powers in each case to be obscure. 

Unlike all other instruments sounds of horns strik- in horns, 
ing the air strongly and continuously make the sounds 
dull. So the horn must have a kind of growth which 
is even and smooth and has not grown quickly. These 
kinds of horns are necessarily softer and more porous, 
so that the sounds are dispersed and do not pass 
continuously through them and are not equally 
recognized because of the softness and thinness of 
the passages. Nor again can they be of slow growth, 
nor have a strong, hard and immobile continuity ; for 
when the sound meets any obstruction, it receives a 
check there, and does not continue as far as the out- 
side region. So that the sounds issuing from such 
horns are dull and uneven. But that the direction of 
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travel is a straight line is obvious in the case of masts 
and generally with all large pieces of timber when 
they are put to the test. For when one strikes them 
at one end, the sound is carried continuously to the 
other, unless the timber has a fracture ; in which case 
it will travel up to this point, and then cease by dis- 
persion. It also bends round by the branches and 
cannot travel directly through them. This is obvious 
in the case of brass vessels, when they plane down the 
hanging folds in statues or fringes of the armour, to 
close up the cracks ; for they give out a loud whistling 
sound. But if one binds them with a rope the sound 
immediately ceases; for the vibration proceeding as 
far as this, when it reaches the soft part, it causes a 
check to it. 

The baking of the horn also contributes materially 
to its pleasant sound. For when once it has been 
baked it produces a sound more like a tile, because 
of its hardness and burning; but if one bakes it 
insufficiently, it emits a softer sound because of its 
softness, and it cannot be equally well recognized. 
In this way they pick out the ages; for the horns of 
old animals are dry and hardened and porous, but 
those of the young are quite soft and have consider- 
able moisture in them. But, as has been said, the 
horn should be dry and evenly strong, and straight 
and smooth. For in this case it would be most 
possible for strong, smooth and even sounds to be 
carried through them, and for the blows of the out- 
side air to be of the same character, since the 
smoothest of strings and those which are most even 
all through are the best, and do their work evenly on 
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all sides, and the joinings of the strings are less 
obvious ; and so it comes about that the blows of the 
air are most regular. 

The reeds of flutes should also be strong, smooth Reeds. 
and even, so that the air that passes through them 
may also be smooth, even and not scattered. Con- 
sequently reeds which have been wetted and soaked 
in fat are clearer in tone, but when dry they make 
ugly sounds. For the air is carried softly and evenly 
through what is wet and smooth. This is clear ; for 
the breath itself when it has moisture strikes the 
reeds less sharply and is less dispersed ; but the dry 
breath is obstructed and causes a harder blow because 
of the violence. Differences of sounds, then, are due 
to the causes given. 

Those voices are hard which fall violently on the Thaerect of 
hearing and produce an unpleasant effect. Such are a 
both harder to move and travel with the greatest 
violence ; for that which gives way readily cannot 
resist the blow, but recoils first. This is evident ; for 
the largest weapons travel most violently, and streams 
which pass through narrow channels; for these 
become most violent about the narrowest parts, as 
they cannot give way quickly, but are thrust aside 
with great violence. A similar thing occurs with 
voices and sounds. This is evident; for all violent 
sounds are hard, as in small boxes and hinges when 
violently opened, and brass and iron. For from the 
anvil it becomes both hard and soft, according to 
when they strike the cooled and now hard iron. 
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Again, with a file when they file and sharpen iron 
tools and saws, just as the most violent thunder-claps 
are the hardest, and those waters which are called 
shattering. 

For the swiftness of the breath makes the voice Causes of 
sharp, and its violence makes it hard. Consequently Salis 
it happens that the same people have not only some- ° ¥°¢* 
times a shriller and sometimes a deeper voice, but 
also one harder and softer. And yet some people 
suppose that voices become hard owing to the hard- 
ness of the windpipe, but they are in error. This no 
doubt makes some small contribution, but so does the 
breath violently expelled by the lung. For just as the 
bodies of some are wet and soft, and of others hard 
and tight-stretched, in the same way does the lung 
behave. Consequently the breath in some cases 
comes out softly, and in others hard and violent, 
since it is easy to see that the windpipe itself supplies 
only a small foree. For no windpipe is as hard as 
pipes; but nevertheless when the breath travels 
through it and through them, some pipe softly and 
some harshly. This is clear from sensation itself ; 
for if one strains the breath more violently, the voice 
immediately becomes harsher because of the violence, 
even if it is inclined to be soft. The same thing is 
true with a trumpet. Consequently all men, when 
they revel, slacken off the tension in the trumpet so 
that they may make a noise as soft as possible. It 
is also clear in the case of instruments. For tightly 
strung strings, as has been said, produce harsher 
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sounds, and so do horn instruments when baked. 
And if one touches the chords with the hands violently 
and not softly, they are obliged to make a more 
violent reply. But chords less tightly stretched and 
less baked horn instruments make softer sounds, and 
so do longer instruments. For the blows of the air 
are slower and softer owing to the length of the 
space, but in the shorter ones are harshest because of 
the tension of the chords. This is evident; for the 
sounds of the organ itself become harsher when one 
touches the chords, but not in the middle, because the 
parts near the bridge itself and the screw which 
tightens the strings are under greater tension. Now 
those instruments which are made of fennel have 
softer sounds ; for the sounds impinging on softer 
material do not recoil with violence. 

But the sounds must become rough when there is 
not one blow of the air all at once, but when it strikes 
often and a little at atime. For each several portion 
of air striking the hearing by itself, as though it arose 
from a separate blow, causes a broken sensation, so 
that one part of the sound fails, while another falls 
with greater violence, and the contact with the 
hearing is uneven, just as when some rough object 
falls upon our skin. This is most obvious in the case 
of the file ; for owing to the fact that the blow of the 
air occurs at short and rapid intervals, the sounds 
which fall on the hearing from them are rough, and 
still more so when they are rubbed against something 
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hard, as is also true in the case of touch; for hard 
and rough things affect the senses more violently. 
This is also evident in the case of flowing liquids ; for 
of all liquids the sound of oil is least noticeable 
because of the continuity of its parts. 

But voices are light when the issuing breath is Weak 
slight. So the voices of children are weak as also “°°™ 
those of women and eunuchs, and similarly the voices 
of those who are cnfeebled by disease, or toil, or lack 
of nourishment ; for they cannot emit much breath 
owing to their weakness. This is evident in the case 
of strings ; for from thin ones light sounds proceed 
and narrow and hair-like, because the striking of the 
air occurs in a narrow space. 

The sounds falling on the ear will correspond to the Ohe func 
sources of motion which the blows on the air have $ determines 
according to them they will be thin or thick, soft or 1 acter. 
hard, light or heavy. For as one portion of air suc- 
cessively moves another, it makes the whole sound of 
a character similar to itself, just as is true in the case 
of high or low pitch ; for the rapidity with which one 
blow succeeds another preserves the character of the 
sound similar to its origin. Now by strings many 
detached blows of the air are produced, but owing to 
the shortness of the interval of time the ear is unable 
to detect these intervals, and the sound seems to us 
one and continuous, just as occurs in the case of 
colours ; for often sounds which are really separate 
seem to us to dovetail into each other, when they are 
travelling rapidly. Exactly the same thing occurs in 
harmonies. For owing to the fact that one set of 
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sounds is combined with another, and that their 
cessation occurs at the same time, the sounds that 
occur in between escape us. For in all harmonies the 
blows of the air caused by the higher tones occur 
more often owing to the rapidity of the movement ; 
but the last of the sounds falls on our ears at the 
same time as that which arises from the slower blow. 
Consequently, as the ear is unable to detect the inter- 
mediate sounds, as has been said, we seem to hear 
both sounds continuously and at the same time. 

Thick voices on the other hand are just the 
opposite, when much breath is emitted all at once ; 
consequently the sounds that men make are deeper 
than those of perfect pipes, and more so when 
one fills them with wind. This is obvious; for if 
one presses on the mouthpieces, the sound becomes 
sharper and thinner. And if one draws down the 
pipes and stops them by pressure, the swelling of the 
sound becomes greater owing to the quantity of air, 
just as from thicker strings. Voices are also thick 
when the voice is breaking, when the throat is sore, 
and after vomiting, owing to the roughness of the 
windpipe, and the fact that the voice cannot slip out 
of it, but when it strikes against the windpipe it 
shrinks back and gains in volume; this is especially 
due to the moisture of the body. 

Voices which are thin and compressed are shrill, as 
in the case of the grasshopper, the locust and the 
nightingale, and speaking generally those which being 
light are followed by no other sound. As a general 
rule shrillness neither depends on the swelling of the 
voice nor on relaxed and heavy tones, nor on the 
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succession of sounds but rather upon sharpness, thin- 
ness and distinctness. Consequently light and high- 
pitched instruments and those without horn have the 
shriller tones ; for the sound that comes from water, 
and in general] a sound when it follows after another, 
conserves the distinctness of the sounds. 

Cracked and broken voices are those which travel 
continuously up to a point and then disperse. This is 
most obvious in the case of pottery ; for a piece of 
pottery which has been broken by a blow makes a 
cracked sound, because the movement is dispersed at 
the point at which the blow fell, so that the sounds 
issuing therefrom can no longer be continuous. The 
same thing occurs in horns which are broken, and in 
strings which are strung crookedly. In every such 
case the sound travels continuously up to a point, and 
is then dispersed, at the point at which the medium 
of its travel is not continuous, so that the blow is no 
longer continuous, but is dispersed and the sound 
appears cracked. Such sounds are very similar to 
rough ones, except that the latter are separated from 
each other in small sections, but most of the cracked 
sounds have continuous beginnings, and afterwards 
receive their division into a number of parts. 

Aspiration is produced when we drive out the 
breath immediately at the same time as the sounds, 
and conversely unaspirated sounds are those which 
proceed without any release of the breath. 

Voices become broken when men are no longer able 
to expel the air with a blow, but the region of their 
lungs fails under the attempt to distend it. For just 
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as the legs and shoulders collapse under strain, so 
does the region of the lung. The breath travels out 
lightly because the effort expelling it is not violent 
enough ; at the same time owing to the fact that the 
windpipe has become very rough, the breath cannot 
travel outwards continuously, but is dispersed, so that 
the voice becomes broken. Some suppose that it is 
due to the stickiness of the lung that the breath 
cannot pass out to the region outside, but they are 
wrong ; for they make sounds but these cannot be 
understood, because the blow on the air is not under 
tension, but men only make articulate sounds in 
so far as the breath is forced violently from the 
pharynx itself. With stammerers the trouble resides Stammer- 
neither in the veins nor in the windpipe, but in 
the movement of the tongue. For they find it diffi- 
cult to change its position, when it is necessary to 
make a different sound. Consequently they utter 
the same sound for a long time, not being able to 
make the next one, as the movement and the lung 
travel in the same direction owing to the quantity 
and force of the breath. For just as when men are 
running violently it is difficult to change the whole 
body from a movement in one direction to a move- 
ment in another, exactly the same thing happens in a 
single part of the body. For this reason they often 
cannot say the thing next in order, but they can 
pronounce what comes after it easily, when they have 
made a fresh start for the movement. This is clear ; 
for the same thing often happens with men who are 
angry, because the pace at which their breath travels 
is violent. 
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INTRODUCTION 


Tus is certainly a combination of two treatises, for 
the subject begins afresh at Chapter IV. 

It is almost certainly not the work of Aristotle, but 
it contains a great deal of real interest. The author 
is impressed by the fact that there is some connexion 
between bodily and mental characteristics, and de- 
bates the possibility of evolving a science of the sub- 
ject. His observations on the dangers attaching to 
such conclusions are very shrewd, and his account 
of those physical qualities which are significant and 
those which are not shows great penetration. It is 
noteworthy that throughout he makes use of bodily 
signs drawn from the animal kingdom. 

The rest of the treatise consists of a catalogue 
of physical and corresponding mental peculiarities. 
These again show keen observation, but they are 
purely empirical, and no attempt is made to decide 
whether bodily signs are the cause or the effect of 
mental features. 

The treatment in some ways reminds us of the 
Characters of Theophrastus. 
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I, Disposrrions follow bodily characteristics and are 
not in themselves unaffected by bodily impulses. 
This is obvious in the case of drunkenness and illness ; 
for it is evident that dispositions are changed consider- 
ably by bodily affections. Conversely, that the body 
suffers sympathetically with affections of the soul is 
evident in love, fear, grief and pleasure. But it is 
especially in the creations of nature that one can see 
how body and soul interact with each other, so that 
each is mainly responsible for the other’s affections. 
For no animal has ever existed such that it has the 
form of one animal and the disposition of another, but 
the body and soul of the same creature are always 
such that a given disposition must necessarily follow 
a given form. Again, in all animals, those who are 
skilled in each species can diagnose their dispositions 
from their forms, horsemen with horses, and hunts- 
men with dogs. Now if this is true (and it is invari- 
ably so), there should be a science of physiognomics. 

Now previous physiognomists have attempted three 
methods in the science of physiognomics. For some 
base the science on the genera of animals, assuming 
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for each genus one form and disposition for the 
animal. On these grounds they have supposed one 
type of body for the animal and then have concluded 
that the man who has a body similar to this will have 
asimilar soul. A second class have pursued the same 
method, but have not based their conclusions entirely 
on animals, but upon the genus man itself, dividing 
him into races, in so far as they differ in appearance 
and in character (for instance Egyptians, Thracians 
and Scythians), and have made a corresponding selec- 
tion of characteristics. A third class have made a 
collection of superficial characteristics, and the dis- 
positions which follow each—the passionate man, the 
fearful, the sexual and each of the other affections. 
It is possible to make a science of physiognomics 
according to each of these methods, and also by others 
and to make a selection of characteristics in different 
ways. 

Those who proceed in their science entirely by 
characteristics are wrong ; first of all, because some 
men, who are in no sense alike, have the same facial 
expressions (for instance the brave and the shame- 
less man have the same expressions), but are widely 
different in disposition ; secondly, because at certain 
times they do not have the same expressions but 
different ones ; for the low-spirited sometimes spend 
a happy day and assume the facial expression of 
the high-spirited, and conversely the high-spirited 
may be suffering grief, so that the expression in 
the face changes. In addition to this one could 
only draw evidence from superficial characteristics 
in very few cases. But those who base this science 
of physiognomics on wild beasts do not make their 
selection of signs correctly. For it is impossible 
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to go through the forms of each of the beasts and say 
that, whosoever resembles this beast in body, will also 
be similar in soul. For first of all, no one would find 
it possible to say simply that a man was really like a 
beast, but only that he resembled it to a certain 
extent. Again, in addition to this only a few animals 
have peculiar characteristics, but most have common 
ones. So that, when a man resembles an animal not 
in a peculiar but in a common characteristic, why 
should he be more like a lion than a deer? For it is 
natural that peculiar characteristics should signify 
some peculiar quality, while common ones should 
signify a common quality. Common characteristics 
would then give no clear sign to the student of 
physiognomics. But if anyone were to pick out the 
individual characteristics of each animal, he would 
not be able to explain of what these are signs. It 
would seem natural to suppose that they were signs 
of an individual characteristic, but in the case of 
animals examined for physiognomy, one cannot sup- 
pose that there is anything individual in their posi- 
tion, for the lion is not the only animal which is 
courageous, but many others are also, nor is the hare 
the only coward, but thousands of other animals are 
too. 

Tf, then, neither common nor individual character- 
istics offer any thing clear to the selector, there would 
be no point in examining animals in detail, but one 
would have to make a sélection of men who show the 
same peculiarity ; ; for instance, if one is examining 
the typical signs of a brave man, one would have to 
examine the have animals individually, as to what 
affections are common to them all, but belong to none 
of the other animals. For supposing one were to 
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select on this principle, that these are the signs of 
courage in animals previously considered, so that not 
merely might there exist this common affection in all 
these animals but some others as well; in that case 
one might doubt whether our characteristics were the 
marks of courage or of some other character. 

But we have to make our selection from a ve 


large number of animals, and from those that have no 3st. 


common characteristic in their disposition other than 
that whose character we are considering. Any signs 
which are permanent must prove some permanent 
characteristic ; but those which come and go cannot 
be true signs, except of a quality which is not 
permanent. For if one could suppose that a per- 
manent characteristic could come and go, it would 
be possible for this to be true, but it would have no 
value unless it always accompanied the same condi- 
tion of soul. But those affections occurring in the 
soul which produce no change in those bodily signs 
which the physiognomist uses, would produce no 
means of identification for his science; for instance, 
the facts of their opinions and their knowledge of 
their craft does not help one to recognize a doctor or 
a musician ; for the man who studies some branch of 
learning produces no change in the signs of which the 
physiognomist makes use. 

II. We must, then, limit the signs with which the 
science of physiognomics deals, since it does not 4 
deal with them all, and also those individuals from 
whom it draws these signs; then we must point 
out in order in each case the more recognizable 
signs. The science of physiognomics, as its name 
implies, deals with the natural affections of disposi- 
tion, and with such acquired ones as produce any 
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change in the signs studied by the physiognomist. 
What these are will be explained later on. I will 
now state from what types the signs are drawn, and 
this is the complete number. The physiognomist 
draws his data from movements, shapes and colours, 
and from habits as appearing in the face, from the 
growth of hair, from the smoothness of the skin, from 
voice, from the condition of the flesh, from parts 
of the body, and from the general character of the 
body. Generally speaking, these are the kind of things 
which the physiognomists quote about all those types 
in which the signs exist. Had this catalogue been 
obscure or not plainly indicative, what has already 
been said would have been enough. But, as it is, it 
is perhaps better to go through them all individually 
with greater accuracy, in so far as they can be clearly 
derived from those who study physiognomics, stating 
the signs, what is the nature of each and to what they 
refer, in so far as they have not been explained in my 
former words. 

A vivid complexion shows heat and warm blood, but 
a pink-and-white complexion proves a good disposi- 
tion, when it occurs on a smooth skin. 

Soft hair shows timidity and stiff hair courage. 
This is based on observation of all the animal king- 
dom. For the deer, the hare and sheep are the most 
timid of all animals and have the softest hair; the 
lion and wild boar are the bravest and have yery stiff 
hair. One can see the same thing in birds; for 
generally speaking those that have stiff wings are 
brave, and those with soft ones are cowardly, and 
individually one can see the same thing among quails 
and cocks. Exactly the same thing occurs with races 
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of men ; for those living in the north are brave and 
stiff-haired, and those in the south are cowardly and 
have soft hair. Thickness of hair about the belly 
shows talkativeness. This applies to the race of 
birds ; for thickness of hair on the belly and natural 
talkativeness are the peculiar characteristics of birds. 
Flesh which is hard and naturally firm shows lack of 
perception, but smooth flesh shows a pleasant but un- 
stable character, unless it occurs in conjunction with 
a strong body having powerful extremities. 

Sluggish movements denote a soft disposition, 
quick ones a fervent one. In the matter of voice 
the deep and full voice denotes courage, when high 
and slack it means cowardice. 

Forms and affections appearing in the face are con- 
sidered according to their likeness to the affection. 
For when one suffers anything, one becomes as if one 
has the kind of expression : when one is angry, the 
sign of the same class is angry. 

The male is larger and stronger than the female, 
and the extremities of his body are stronger, sleeker, 
better conditioned and more fit for every function. 
But conclusions deduced from obvious characteristics 
are safer than those drawn from the parts of the body ; 
so also are conclusions drawn from movements and 
shapes. Generally speaking, it is foolish to put one’s 
faith in any one of the signs; but when one finds 
several of the signs in agreement in one individual, 
one would probably have more justification for believ- 
ing the inference true. 

But there is another method by which one can 
draw conclusions in physiognomics ; but no one so far 
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has tried it. For example if the man who is quick 
to anger, hard to please, and small-minded is always 
jealous; if there are no signs of a jealous man, it 
might still be possible for the physiognomist to 
recognize the jealous man from the other qualities ; 
particularly this method might be appropriate to the 
man who has had a philosophical training. For we 
imagine it is the distinguishing mark of philosophy to 
be able to realize the necessary result in the presence 
of certain data. But this method sometimes pro- 
duces results contrary to those due to basing our 
science on the affections and on animals. 

For instance, in the matter of voice, examining its 
affections one might think that a high-pitched voice 
was characteristic of the passionate for two reasons. 
For the man who is angry and annoyed is accustomed 
to strain his voice and speak sharply, but the man 
whose attitude is an easy one slackens off his tone and 
talks with a deep voice. But on the other hand the 
brave animals have deep voices, and the cowardly 
high-pitched voices, the lion and the bull, the bark- 
ing dog, and the brave cocks are all deep-voiced ; 
whereas the deer and the hare are shrill-voiced. But 
possibly in these cases the question of bravery or 
cowardice does not so much depend on the high pitch 
of the voice, but the strong voice must be confined to 
the brave and the slack and weak to the cow ardly, 
On occasions when the signs are evidently not in 
agreement with each other but are contradictory eat 
is better to make no assumption, unless they belong 
to differences of class, in which some are more eoliahile 
than others, and particularly it is best to refer them 
to species rather than to whole classes. For the 
former are nearer to the objects of our search ; for 
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we do not pursue our science with the whole race of 
mankind, but with individuals within the class. 

III. The characteristics of the brave man are stiff 
hair, an erect carriage of body, bones, sides and 
extremities of the body strong and large, broad and 
flat belly; shoulder-blades broad and far apart, 
neither very tightly knit nor altogether slack; a 
strong neck but not very fleshy ; a chest fleshy and 
broad, thigh flat, calves of the legs broad below; a 
bright eye, neither too wide opened nor half closed ; 
the skin on the body is inclined to be dry ; the fore- 
head is sharp, straight, not large, and lean, neither 
very smooth nor very wrinkled. 

The signs of the coward are soft hair, a body of 
sedentary habit, not energetic ; calves of the legs 
broad above ; pallor about the face ; eves weak and 
blinking, the extremities of the body weak, small legs 
and long thin hands; thigh small and weak; the 
figure is constrained in movement ; he is not eager 
but supine and nervous ; the expression on his face is 
liable to rapid change and is cowed. 

The flesh of the man of easy disposition is moister 
and softer, not of full habit nor very fat; the parts 
about the shoulder-blades and neck are rather dry, 
and so are the parts about the face, while the region 
of the shoulder-blades is firmly set, while the lower 
parts are freer ; the loins are loose, and there is less 
flesh on the back ; the body is pink and white and has 
a clear complexion. The skin is light with not very 
stiff hair, nor very black, the eye is bright and moist. 


99 


807 b 
20 


25 


35 


808 a 


ARISTOTLE 


"Avatobyjrov onpela Ta mept Tov atxéva Kal 
7a okéAn capkwdy Kal cupmendeypeva kal ouv- 
dedepeva, Kor ty ozpoyyvan, @pomAdrat dvw dv- 
comacpevan, peérwrov péya mepubepes oapKades, 
oppa yAwpov Kkaddv, KVTpat wept odupov maxetat 
capKwdets oTpoyytAat, a.aydoves prey aha oapKaders, 
dads gapKwons, oxen paKpa, Tpaxnros maxus, 
mpdowrov caprases, dropaxpov iKaves. was 5é 
Kujoets Kal 70 oxqpa Kal 78 700s 76 emt Tob 
mpocwmou emipawopevov Kata Tas opotdrnTas 
dvahapBaver. 

*Avaidots onpeta Opyedrvov dverrruyLévov Kal 
Aapspov, BAépapa Tparpa Kal maxéa puxpov éy- 
KUPTOS" @potaAdra. dvw emmppevau TO oxTpate 
py opbos aAAd, peiKp@ 7 TpomereoTEpos, év Tats KW%}- 
acow o€us, enimuppos 76 o@pa: TO XpOpa dparpov- 
otpoyyvAompdcwros: 76 orilos a dveoTtacpevov. 

Koopiov onpeta. ev tats Kiwjocot Bpadds, Kat 
budAexros Ppadeta Kal pwr) mvevpaTadns Kal 
aobevijs," Oppariov dAapes péAav Kal pajre Atay 
aVvETTUYLEVOV LTE mavrdmact oUppELUKdS, oxap- 
Sapivnrucdv Bpadéws: 7a yey yap Taxéws oxapoa- 
purrovra TOV OppdaTav 7a pev Sedov ra Se ae 
onpaiver. 

Ev@vpov onpeeta | pero ov edpéyebes Kal ap 
K@des Kal Aetov, Ta Tept Td. oppara Tameworepa., 
kal dmvwdéarepor 70 mpoowmov paiverat, ps pyre 
dedopkos bare auvvouv. év TE Tats KUoETL Bpadds 
éorw Kal dveyrevos TO oXTpare kal Te Her rH 
éni 708 mpoodou jut) emorepyhs GAAd {iyolbee 
powéobw. 

*"A@dpou onueta. Ta puTidwdon TOV Tpoowrwv 
100 


PHYSIOGNOMICS, 11. 


The distinguishing marks of the insensitive man- 
are fleshiness about the neck and legs and these 
parts are stiff and close-knit ; the hip-joint is round, 
the shoulder-blades are thick above, the face is large, 
round and fleshy, the eye is pale and dull, the calves 
are thick about the ankle, fleshy and round, the jaw- 
bone is large and fleshy, the loin is fleshy ; the leg is 
long, the neck thick, and the face fleshy and rather 
long. He has movements, a figure and an expression 
on his face corresponding to these. 

The marks of the shameless man are an eye wide- 
open and clear, eyelids bloodshot and thick; he is 
somewhat bowed ; shoulders raised high ; his figure is 
not erect but inclines to stoop forward, he is quick in 
his movements and reddish in body ; his complexion 
is ruddy ; he is round-faced with a high chest. 

These are the marks of the orderly man. He is 
deliberate in movement and in speech, his voice is 
husky and weak, he has a black lack-lustre eye, 
neither very wide open nor half closed, and it opens 
and closes slowly ; for eyes that blink rapidly are 
signs either of the coward or of the hot-tempered. 

The signs of high spirits are a large, fleshy and 
smooth face, but the eyes are set rather low. The 
face has a rather sleepy expression, neither staring 
nor thoughtful. We may assume that he is slow and 
slack in movement; and that in figure and facial 
expression he seems not alert though sound. 

These are the marks of the low-spirited man. His 





2 doperts B. 


101 


808 a 


10 


ti] 


20 


25 


80 


ARISTOTLE 


cal loxve Oppara KataKeKAaopeva, dpa dé kal 
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face is wrinkled, his eyes are dry and weak, but at the 
same time weakness of eye signifies two things, soft- 
ness and effeminacy on the one hand, depression and 
lack of spirit on the other. He is stooping in figure 
and feeble in his movements. 

The morbid character is shown by being weak-eyed 
and knock-kneed ; his head is inclined to the right ; 
he carries his hands palm upward and slack, and he 
has two gaits—he either waggles his hips or holds 
them stiffly; he casts his eyes around him like 
Dionysius the sophist. 

Drawn back lips are the mark of the acid temper ; 
dark complexion and dry; about the face are wrinkles, 
and the face is furrowed and fleshless ; the hair is 
straight and black. 

These are the marks of the passionate tempera- 
ment. The body is erect, in appearance it is broad 
at the ribs, sanguine and ruddy, the shoulder-blades 
are wide apart, large and broad ; the extremities are 
large and powerful ; he is smooth about the chest and 
groin, and well-bearded; the growth of hair is con- 
siderable and starts low down. 

The marks of the gentle man. He is strong in 
appearance and fleshy ; his flesh is moist and con- 
siderable ; he is of large size and well knit ; his figure 
is upright ; the growth of hair is short. 

The mock-modest man is fat about the face and 
puckered about the eyes ; the expression on the face 
appears sleepy. 

These are the marks of the little-minded man. He 
is small limbed, small and round, dry, with small eyes 
and a small face, like a Corinthian or Leucadian. 

Gamblers have short arms and so have dancers. 
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Abusive men have a pendulous upper lip; in 
appearance they lean forward and are ruddy. 

The charitable are delicate-looking, pale-com- 
plexioned and bright-eyed; their nostrils are wrinkled 
and they are ever prone to tears. These characters 
are fond of women and inclined to have female 
children ; they are amorous by nature, inclined to be 
reminiscent, of good dispositions and warm hearts. 

We have, then, recorded the signs of these char- 
acters. The wise man, the coward and the orderly 
man are all charitable, while the uneducated and the 
shameless are uncharitable. 

Those who are longer from the navel to the chest 
than from the chest to the neck have good appetites. 

The marks of the sensual man. He has a pale skin 
and is covered with straight, thick, black hair; his 
temples are also covered with black, straight hair. 
He has a bright and appetitive eye. 

Those who have large upper parts and are vulture- 
like and hot are somnolent; they have well-condi- 
tioned flesh, they are delicate in appearance and 
have thick hair in the parts about the belly. 

Those who have small, delicate and somewhat fleshy 
upper parts have good memories. 

IV. It seems to me that soul and body react on 
each other ; when the character of the soul changes, 
it changes also the form of the body, and conversely, 
when the form of the body changes, it changes the 
character of the soul. For since grief and joy are 
both states of the soul, it is obvious that those who 
are grieved have gloomy faces, and those who are 
happy have cheerful ones. If it were possible for the 
form of the body to persist after the soul was released 
from these emotions, the soul and body might still 
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interact, but their reactions would not be synchronous. 
But, as it is, it is obvious that the one follows the 
other. This becomes most clear from the following 
considerations. Madness appears to be an affection 
of the soul, and yet physicians by purging the body 
with drugs, and in addition to these by prescribing 
certain modes of life can free the soul from madness. 
By treatment of the body the form of the body is 
released, and the soul is freed from its madness. 
Since, then, they are both released simultaneously, 
their reactions evidently synchronize. It is also evi- 
dent that the forms of the body are similar to the 
functions of the soul, so that all the similarities in 
animals are evidence of some identity. 

Of the many activities of animals some are peculiar 
to each class of animal, while others are common to 
many. In the case of the special activities of the soul 
the bodily affections are also special, whereas in the 
case of the common ones they are common. For 
instance aggressiveness and sexual excitement are 
common characteristics. All animals with bushy tails 
are aggressive, while asses and pigs show sexual 
excitement. But abuse is peculiar to dogs, while 
insensitiveness to pain is peculiar to asses. We have 
stated then that one must discriminate between the 
common and the individual characteristics. 

But one needs great familiarity with all the facts, 
if one hopes to be competent to discuss all these 
things in detail. It is said that the visible marks on 
the body can be referred to likenesses which occur in 
animals and in their actions, but there are also special 
forms arising from heat and cold, and some of these 
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visible marks on the body are distinguished by minute 
differences, and are called by the same name. For 
instance, the pallor arising from fear and that arising 
from fatigue (they have both the same name, and 
have very little difference from each other), but 
because there is a small difference it is not easy to 
distinguish them except by taking great care from 
familiarity with the form; but the quickest and most 
capable is the man who takes great care, and it is 
possible for the man who employs this method to 
detect many distinctions. Not only is this useful in 
general, but also for the selection of signs ; for each 
of the signs selected must conform to what it repre- 
sents. Also in selecting the signs one must add 
what is proper to the syllogisms which one must use 
whenever necessary ; for instance, if a man were 
shameless and penurious, he would also be a thief 
and mean, a thief because of his shamelessness and 
mean because of his penury. So in cases such as 
these we must make our investigation by the use of 
this method. 

V. Now I will try to distinguish first among the 
animals, what kind of things differentiates them in 
respect of bravery and cowardice, justice and in- 
justice. The first division which must be made in 
animals is into two sexes, male and female, attaching 
to them what is suited toeachscx. Ofall the animals 
which we attempt to breed the females are tamer and 
gentler in disposition than the males, but less power- 
ful, and more susceptible to rearing and handling. 
This being their character, they have less spirit than 
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the males. This is perhaps obvious from our own 
case, for when we are overcome by temper, we be- 
come less submissive and are more determined in 
no circumstances to yield to anyone, but we are 
inclined to violence and to act in any direction to 
which our temper impels us. But it seems to me that 
the female sex has a more evil disposition than the 
male, is more forward and less courageous. Women 
and the female animals bred by us are evidently so ; 
and all shepherds and hunters admit that they are 
such as we have already described in their natural 
state. Moreover, this is also obvious, that in each 
class each female has a smaller head, a narrower face 
and a more slender neck than the male, as well as a 
weaker chest and smaller ribs, and that the loins and 
thighs are more covered with flesh than in the males, 
that the female has knock-knees and spindly calves, 
neater feet, and the whole shape of the body built 
for charm rather than for nobility, with less strong 
sinews and with softer, moister flesh. The males are 
in every respect opposite to this; their nature is as 
a class braver and more honest, that of the female 
being more cowardly and less honest. 

This being so, the lion of all animals seems to have 
the most perfect share of the male type. Its mouth 
is very large, its face is square, not too bony, the 
upper jaw not overhanging but equally balanced with 
the lower jaw, a muzzle rather thick than fine, bright 
deep-set eyes, neither very round nor very narrow, 
of moderate size, a large eyebrow, square forehead, 
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rather hollow from the centre, overhanging towards 
the brow and nostril below the forehead like a cloud. 
Above on the forehead towards the muzzle hair slop- 
ing outwards and like bristles, a head of moderate 
size, a long neck, with corresponding thickness, 
covered with tawny hairs, neither very bristling nor 
too much turned back ; about the collar-bone he is 
loose rather than close knit ; his shoulders are strong 
and his chest powerful. His frame is broad with 
sufficiently large ribs and back ; the animal has lean 
haunches and thighs ; his legs are strong and mus- 
cular, his walk is vigorous, and his whole body is 
well-jointed and muscular, neither very hard nor 
very moist. He moves slowly with a long stride, 
and swings his shoulders as he moves. These then 
are his bodily characteristics ; in character he is 
generous and liberal, magnanimous and with a will 
to win; he is gentle, just, and affectionate towards 
his associates. 

Among the animals reputed to be brave the panther 
is more female in appearance except in the legs ; 
with these he achieves and accomplishes mighty 
deeds. For he has a small face, a large mouth, small 
eyes rather pale, hollow and somewhat flat ; the fore- 
head is rather long, rather rounded than flat about 
the ears; the neck is over long and light, the chest 
is narrow, the back long, the haunches and thighs are 
fleshy, while the parts about the flanks and belly are 
flatter ; the skin is mottled and the hody as a whole 
is badly jointed and imperfectly proportioned. This 
is the shape of the body, and its character is petty, 
thieving and, generally speaking, deceitful. 
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We have now described the most outstanding 
features both of the male and the female type of 
animals reputed to be brave. It is quite easy to 
follow up the other qualities which belong to these. 
But those qualities which belong to the science of 
physiognomics derived from animals will be related 
inthe selection of signs. 

VI. Now the selection of signs as far as human 
beings are concerned is made as follows. Those who 
have well-made, large feet, well-jointed and sinewy, 
are strong in character ; witness the male sex. Those 
who have small, narrow, poorly-jointed feet, are 
rather attractive to look at than strong, being weak 
in character ; witness the female sex. Those whose 
toes are curved are shameless, just like creatures 
which have curved talons ; witness birds with curved 
talons. Those which have blocked-up toes (ie., 
webbed feet) are nervous; witness the narrow-footed 
quails among marsh birds. 

Those who have strong and well-jointed ankles are 
brave in character; witness the male sex. Those 
that have fleshy and ill-jointed ankles are weak in 
character ; witness the female sex. 

Those that have well-jointed, sinewy and strong 
legs, are strong in character ; witness the male sex. 
Those that have light sinewy legs are salacious ; 
witness the birds. Those that have full legs as if they 
were bursting are foul-minded and shameless ; this 
is appropriate. 
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The knock-kneed are lustful; this is also appro- 
priate. 

Those that have bony and sinewy thighs are strong; 
witness the male. 

Those that have bony but full thighs are soft ; 
witness the female. 

Those that have narrow and bony hindquarters are 
strong, those with fat fleshy ones are weak. Those 
that have little flesh, as if they had been pared off, 
have an evil disposition ; witness the monkeys. 

Those that are small in the waist are hunters ; 
witness lions and dogs. One can observe that the 
dogs most fond of hunting are those which are narrow 
in the waist. 

Those who have fat parts about the belly are 
strong; witness the male. Those which have no 
such slack are weak ; this is appropriate. 

Those whose back is very large and strong are of 
strong character ; witness the male. Those which 
have a narrow, weak back are feeble ; witness the 
female. . 

Those with strong flanks are strong in character ; 
witness the male. Those with weak flanks are feeble 
in character ; witness the female. Those who have 
a swollen appearance in the flanks, as though they 
were blown out, are talkative and babblers ; witness 
the frogs. Those in whom the distance from the 
navel to the chest is greater than the distance from 
the chest to the neck are gluttonous and insensitive ; 
gluttonous because the receptacle into which they 
admit their food is large, and insensitive because the 
senses have a more cramped space, corresponding to 
the size of the food receptacle, so that the senses are 
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oppressed owing to the excess or defect of the food 
supply. Those who have large chests well jointed 
are strong in character ; witness the male. 

Those who have a large, fleshy and well-jointed 
back are strong in character; witness the male; 
those in whom it is weak, fleshless and badly-jointed 
are weak in character ; witness the female. Those 
in whom the back is very bent with the shoulders 
driven into the chest are of evil disposition ; this 
is appropriate, because the parts in front which 
should be visible disappear. Those whose back 
curves backwards are vain and senseless ; witness 
horses. Since the back should be neither bent nor 
hollow, the mean must be looked for in the anima] 
which is well grown. 

Those whose shoulders and shoulder-blades are 
well articulated have strong characters ; witness the 
male. Those whose shoulders are weak and badly- 
jointed are weak in mind; witness the female. I 
make the same point here as I did about the feet 
and thighs. Those whose shoulders are loose-knit are 
generous in character ; this fact is derived from what 
one has seen, that freedom of character follows free- 
dom in the appearance of the body. Those whose 
shoulders have not free action and are light-set are 
illiberal ; this is appropriate. 

Those who are loose about the collar-bone are sensi- 
tive ; for just as they have free movement about the 
collar-bone, so they readily admit free movement of 
the senses. Conversely, those who are stiff about the 
collar-bone are insensitive, for as the parts about the 
collar-bone are not easily moved, they cannot easily 
admit movement of the senses. 
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Those who have thick necks are strong in char- 
acter; witness the male. Those whose necks are 
light are weak ; witness the female. Those whose 
necks are full and thick are of savage temper ;_ wit- 
ness savage-tempered bulls. But those whose neck 
is of large size without being thick are magnanimous ; 
witness the lions. Those whose neck is long and thin 
are cowardly ; witness the deer. Those in whom it 
is too short are crafty ; witness the wolves. 

Those who have thin lips and slack parts at the 
joining of the lips, so that the upper lip overhangs 
the lower at the join, are magnanimous ; witness the 
lions. One can see the same thing in large and 
powerful dogs. Those that have thin hard lips, 
prominent in the neighbourhood of the canine teeth, 
such are of noble nature; witness the boar. But 
those that have thick lips with the upper projecting 
over the lower are dull ; witness asses and monkeys. 
Those that have a projecting upper lip and jaws are 
quarrelsome ; witness the dog. 

Those that have thick extremities to the nostrils 
are lazy ; witness cattle. Those that have a thicken- 
ing at the end of the nose are insensitive ; witness 
the boar. Those that have a sharp nose-tip are prone 
to anger; witness the dog. Those that have a 
circular nose-tip, but a flat one, are magnanimous 3; 
witness the lions. ‘Those that have a thin nose-tip 
are bird-like ; but when it is somewhat hooked and 
rises straight from the forehead they are shameless ; 
witness ravens ; but those who have an aquiline nose 
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with a marked separation from the forehead are 
magnanimous; witness the eagle. Those who have 
a hollow nose, rounded where it rises from the fore- 
head, and the rounded part standing above, are 
salacious; witness cocks. But the snub-nosed are also 
salacious ; witness deer. Those whose nostrils are 
spread are passionate ; this refers to the affection 
which occurs in the temper. 

Creatures with a fleshy face are lazy ; witness 
cattle. Those with thin faces are careful, with fleshi- 
ness are cowardly ; witness asses and deer. Those 
with small faces are little-minded ; this applies to 
the cat and the monkey. Those with large faces 
are sluggish ; witness asses and cattle. But since 
the face should be neither small nor large, the state 
between these two is the most satisfactory. Those 
whose face gives the impression of smallness are 
mean ; this is appropriate. 

Those who have a bulge hanging below the eye are 
given to wine. This is due to that affection, for this 
bagginess below the eye is a characteristic of those 
who drink to excess. Those who have projections 
like bulges over the eyes are somnolent ; for this is 
due to that affection, because when men are aroused 
from sleep the upper lids do hang down. Those who 
have small eyes are small-minded ; this is appropriate 
and also applies to monkeys. The large-eyed arc 
sluggish; witness cattle. Therefore the best-natured 
must have neither large nor small eyes. Those with 
cavernous eyes are ill-tempered ; witness the monkey. 
Bulging eyes mean stupidity ; this is appropriate and 
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applies to the ass. But since the eye should be 
neither bulging nor cavernous, the intermediate con- 
dition must be best. Those whose eyes are slightly 
hollow are magnanimous; witness lions. Those whose 
eyes are a little more so are gentle; witness cattle. 

Those whose forehead is small are ignorant ; wit- 
ness the pig. Those whose face is too large are 
sluggish ; witness cattle. Those whose face is round 
are insensitive ; witness asses: those whose forehead 
is rather long are insensitive*; witness dogs. Those 
who are square and symmetrical in face are magnani- 
mous ; witness the lions. Those with an overhanging 
brow are overbold ; witness the bull and the lion. 
Those with a tense look are flatterers ; this applies 
to the affection in them. One can observe it in the 
ease of dogs, because dogs when they fawn have a 
smooth forehead. Since then the clouded brow shows 
impudence and the smooth brow flattery, the condi- 
tions midway between these extremes would be most 
fitting. So those with scowling faces are gloomy ; 
this is due to the affection, for the miserable scowl. 
Those with lowering brows are of a complaining 
nature; this is due to the affection, for those who 
complain lower their brows. 

Those who have a large head are sensitive ; witness 
the dog. Those with small heads are insensitive 3 
witness asses. Those with pointed heads are im- 
pudent; and this applies to those with curved 
claws. 

Those with small ears are ape-like, and with large 
ones asinine ; one can observe that all the best dogs 
have moderate-sized ears. 

Those who are too swarthy are cowardly ; this 


* The Greek word here is probably wrong. 
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applies to Egyptians and Ethiopians. But the exces- 
sively fair are also cowardly ; witness women. But 
the complexion that tends to courage is in between 
these two. Those with tawny-coloured hair are 
brave ; witness the lions. The reddish are of bad 
character ; witness the foxes. The pale and those of 
muddied complexion are cowardly ; this is due to 
the: condition which arises from fear. The honey- 
coloured are chilly ; and things which are cold are 
hard to move ; as their bodily functions are difficult 
to move, they would naturally be slow. Those whose 
complexion is ruddy are keen, because all parts of 
the body grow red when they are heated by move- 
ment. Those who have a bright-red complexion are 
apt to be insane, for it is an excessive heating of the 
parts of the body which produces a bright-red skin ; 
those who are excessively heated would naturally be 
insane. Those who have a ruddy colour about the 
breast are prone to ill temper: this is appropriate to 
that affection, for when men are enraged the parts 
about the chest burn. Those whose veins swell about 
the neck and the temples are also ill-tempered ; this 
refers to the affection, for this happens when men are 
angry. Those whose face blushes easily are shy ; 
this also refers to the affection, for when men are 
feeling bashful their face grows red. Those who are 
red about the jaws are given to wine; this refers to 
the affection, for the jaws grow red when men are 
drunk. Those whose eyes glow red are frenzied with 
rage ; this refers to the affection, for those who are 
mad with rage have red glowing eyes. Those whose 
eyes are excessively black are cowardly ; for it was 
shown above that an excessively black colour signifies 
cowardice. But those who are not excessively black 
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but who incline to a tawny colour are stout-hearted. 
Those whose eyes are grey or whitish are cowardly ; 
for a whitish colour has been shown to be a sign of 
cowardice. But those whose eyes are not grey but 
bright are stout-hearted ; witness the lion and the 
eagle. Those whose eyes are wine-dark are glutton- 
ous ; witness the goats. Those who have flaming eyes 
are shameless ; witness the dogs. Those who have 
pale and blotchy eyes are cowardly ; this refers to 
the affection, because men who are terrified turn pale 
with a complexion which changes. But those who 
have gleaming eyes are sensual; witness cocks and 
ravens. 

Creatures with hairy legs are sensual; witness 
goats. But those who are excessively hairy about 
the breast and belly never persist long in one pursuit 5 
witness the birds, because they ave hairy enacts 
and bellies. Those who have breasts too bare are 
shameless ; witness women. Since, then, they should 
be neither too hairy nor too bare, the midway con- 
dition is the best. Those that have hairy shoulders 
never persist long in one pursuit ; witness the birds. 
Those with a hairy back are excessively shameless 3 
witness the wild beasts. Those whose neck is hairy 
behind are generous ; witness the lions. Those with 
hair on the point of the chin are stout-hearted ; 
witness the dogs. Those with eyebrows that meet 
are gloomy ; this applies to the likeness of the affec- 
tion. Those whose eyebrows fall towards the nose 
and rise towards the temples are stupid ; witness the 
pigs. Stiff hair on the head betokens cowardice ; this 
refers to the affection, for when men are frightened 
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the hair stands on end. Those with very woolly hair 
are cowardly ; this applies to the Ethiopians. Since, 
then, excessively woolly hair betokens cowardice, hair 
which curls at the ends tends towards stout-hearted- 
ness ; witness the lion among others. Those in whom 
the hair on the face near the head curls back- 
wards are liberal ; witness the lions. Those whose 
hair inclines to grow down from the head towards the 
nose are mean; this is appropriate, as this appear- 
ance gives a servile look. 

The man with a long, slow step is a slow starter but 
carries on to the end, for a long step implies a good 
beginning, and a slow one procrastination. The man 
with a short, slow step is a slow starter, but does not 
carry on to the end, for a short and slow movement is 
poor at accomplishment. A man with a long quick 
step is a slow starter, but carries on to the end, 
because swiftness ensures finishing, but length is not 
good at starting. The man with a short quick step 
starts well but does not last. 

As to the carriage of the hand, arm and forearm, 
the same principles apply. Those who swing from 
side to side with straight stiff shoulders are bluster- 
ing; witness horses. But those who stoop forward and 
swing their shoulders are high-minded ; witness the 
lions. Those who walk with feet and legs turned out 
are effeminate ; this applies to women. Those who 
swing and bend the body from side to side are 
flatterers ; this applies to the affection. ‘Those who 
incline to the right in their movements are morbid ; 
this is appropriate. 

Those who have sharp, quick moving eyes are 
rapacious ; witness the hawks. Blinkers are cowardly, 
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for the first movement of flight starts with the eyes. 
Those who glance sideways are the youthful, and so 
are those with whom one eyelid droops over the eyes, 
when the centre of the eye is motionless, and those 
who look upwards from underneath the eyes with a 
soft glance, and those who roll the eyes upwards and 
generally all those who have a tender and liquid 
glance, witness both appropriateness and women. 
Those who move the eyelids at long intervals and 
have a tinge of white in the eye which thus seems 
steady * are pensive; for if the mind is intensely 
concentrated on any thought the eye stays still. 

Those who have a deep, braying voice are insolent ; 
witness the asses. But those whose voice begins 
deep and ends on a high-pitched note are despondent 
and plaintive; this applies to cattle and is similar to the 
voice. But those who talk with high-pitched, gentle 
and broken voices are morbid ; this applies to women 
and is appropriate. Those who have a loud, deep 
voice, with a clear note, may perhaps be compared to 
brave dogs and are in conformity with their nature. 
Those who have a soft, toneless voice are gentle ; 
witness the sheep. Those who have a shrill, raucous 
voice are gluttonous ; witness the goats. 

Excessively small men are quick; for as the 
blood travels over a small area, impulses arrive very 
‘quickly at the seat of the intelligence. But the ex- 
cessively large are slow ; for as the blood travels over 
a large area the impulses arrive slowly at the seat 
of the intelligence. Small men with dry flesh and a 
complexion which is due to the heat of the body, 


° Both us. reading and translation are unsatisfactory. 
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never accomplish anything ; for as the blood travels 
in a small space, and yet travels fast because of its 
feverishness, the thinking can never be consistent, 
but travels first in one direction and then in another, 
before it has accomplished its outstanding purpose. 
But large men with moist flesh, or a complexion which 
is due to the coldness of the body, accomplish nothing 
either ; for as the blood travels in a large space, and 
slowly because it is cold, it does not reach the seat of 
the intelligence whole. But small men with moist 
flesh and a complexion due to coldness do accomplish 
their purpose ; for, as the movement takes place over 
a small area, that part of the mixture which moves 
with difficulty makes a balance so as to accomplish 
its initial object. Large men with dry flesh and a 
complexion due to heat accomplish their purposes 
and are sensitive ; for heat of flesh and complexion 
has counterbalanced the excess of size, so that the 
whole has achieved the balance necessary to accom- 
plishment. We have, then, explained both excess 
in size of body and deficiency due to smallness, how 
they chance to be good at accomplishment or in- 
effective. With regard to the senses the condition 
midway between these is best and most complete, 
for those to whom it belongs. For the impulses 
reach the seat of the intelligence easily, as they 
have not far to travel; and do not overshoot it, 
because they move in too small a space. So that the 
man most completely able to accomplish whatever 
task he sets before him and the man most likely to 
be sensitive is the man of moderate size. 
ili-proportioned men are scoundrels; this applies to 
the affection and to the femaie sex. If the ill-propor- 
tioned are scoundrels the well-proportioned would 
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naturally be just and courageous. But one must 
refer the standard of good proportion to the good 
treatment and good habit of te body, and not merely 
looking to the male type, as was laid down to start 
with. But it is a good thing to refer all the signs 
which have been mentioned both to natural con- 
formity and to the male and female sex; for this 
makes the most complete classification, and the male 
sex has been shown to be juster, braver, and, speaking 
generally, superior to the female. In all selection of 
signs some give a much clearer demonstration of the 
subject than others. Clearest of all are those that 
appear in the most favourable position. The most 
favourable part for examination is the region round 
the eyes, forehead, head and face; secondly, the 
region of the breast and shoulders, and lastly that of 
the legs and feet ; the parts about the belly are of 
least importance. Generally speaking, these regions 
supply the clearest signs, in which there is greatest 
evidence of intelligence. 
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Tue two books included under this title present 
more than the usual difficulties. They were not 
written by Aristotle in their original form ; moreover 
the text of Bekker is very far removed from the 
original Greek. This was first translated into Arabic, 
and then into Latin. The present Greek text is a 
somewhat poor translation of the mediaeval Latin 
copy, which was itself an inferior translation of the 
Arabic. Still it has seemed best to translate the 
Greek text, as we have it, while admitting that it is 
often unsatisfactory, and sometimes unintelligible. 
In spite of these difficulties the books contain some 
things of great importance, especially the discussion 
on sex in plants. 
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ON PLANTS 
BOOK I 


I. Lire is found in animals and plants. But in whatis 
animals it is patent and obvious, whereas in plants it Hein. 
is hidden and not clear. To establish its existence 
requires considerable research. ‘The question at issue 
is whether plants have or have not a soul, and a 
capacity for desire, pain, pleasure, and discrimina- 
tion. Anaxagoras and Empedocles maintain that 
plants are moved by desire, and they assert emphati- 
cally that they can feel and experience both pain and 
pleasure. Anaxagoras says that plants are animals, 
and feel both pleasure and pain, concluding this from 
the fall of their leaves and from their growth ; 
Empedocles supposed that the two classes? were 
mixed in plants. Similarly Plato averred that plants 
must know desire, because of the extreme demands 
of their nutritive capacity. If this were established, 
it would be in accord with it that they should really 
know pleasure and pain, and that they should feel. 
And once this is established, it will be in accord with 
it that plants should know desire, if they ever have 
sleep and are aroused by awakening. Similarly again, 
if we inquire whether they breathe, and whether they 
are born by a union of the sexes or otherwise we sliall 


@ i.e. plants and animals, 
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have considerable doubt on the question, and shall 
have to prosecute along search. But it will probably 
be wise to pass over such questions as these, and not 
to spend time on wasteful inquiries into these details. 
Some maintain that plants have souls, because they 
have watched them born, being fed and growing, 
be young and grow green, and perish through old 
age, on the ground that no soulless thing shares 
these experiences with plants. And because plants 
have these experiences, they believe that on similar 
grounds they must be influenced by desire. 

But let us follow their obvious characteristics first 
and their hidden ones afterwards. We haye quoted 
the belief (of Plato) that if anything receives food, it 
also desires and has pleasure insatiety, and suffers pain 
when it is hungry ; moreover these conditions do not 
occur except in combination with sensation. Plato’s 
theory is marvellous, though its errors are not slight, 
I mean the theory in which he supposed that plants 
could feel and desire. But Anaxagoras, Democritus 
and Empedoeles said that plants have intelligence and 
canacquire knowledge. Let us dismiss these theories 
as trivial and abide by sound reasoning. We main- 
tain, then, that plants know neither desire nor sensa- 
tion. For desire cannot exist apart from sensation, 
and the accomplishment of our will depends upon 
sensation, Now in plants we find no sensation, nor 
any organ which can feel, nor anything in the least 
like it, nor any differentiated form. nor anything 
issuing from it, nor any local movement, nor any 
method of approach to sense apprehension, nor any 
sign by which we could judge that plants have sensa- 
tion, corresponding to the signs by which we know 
that they are nourished and grow. Even this is not 
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* Aristotle is of course wrong about shell-fish, but his 
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established among us except because we are aware 
that the nutritive and growing faculties are parts of 
the soul, Whenever, then, we find that a plant of this 
kind has within it some part of the soul, we necessarily 
know that it also has a soul ;_ but when it is lacking in 
sensation, then we have no right to maintain that it 
is a thing of sense ; for sensation is responsible for 
the illumination of life. But the nutritive part is the 
cause of the growth of every living thing. 

These differences of opinion are produced at this Is there 
point because it is difficult to find a condition inter- 2 7iy 
mediate between the presence of life and the absence eel 
of it. One might argue that since the plant is a bavneand 
living thing, we are at once entitled to call it a living not baying 
creature. But this is not so. For it is difficult to 
assign the constitution of a plant to the constitution 
of the soul of an animal. Men’s reason for denying 
life to plants is that they do not feel. For there are 
some animals that lack cognition. But since nature, 
which destroys the life of the animal in death, again 
watches over this life in its proper type by. birth, it 
is quite inconsistent to assume any state intermediate 
between what has and what has not a soul. Now we 
know that shell-fish are living creatures, but lack 
cognition, because they are both plants and animals 
at the same time.? Sensation, then, is the only test 
by which the term living animals is assigned. For 
genera give names and definitions to their own 
proper species, while the species give names to the 
proper individuals. Now genus must depend on one 
common cause in many individuals, and not on many. 

The principle of the cause upon which the genus is 


perception that there is an intermediate state between plant 
and animal life is sound: e.g. the Mycetozoa. 
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based is not recognizable by a chance symptom. 
Again, there are animals which possess no female sex, 
others again which do not beget. and others which 
have no power of movement: others, again, which 
differ in colour, and others still which have an off- 
spring unlike themselves, and others still are born 
from earth or trees. What then is the principle of 
the soul in the living creature ? What else but what 
makes the noble. animal, which goes through the 
heavens, the sun, the stars and the planets, which are 
raised above the perplexities involved and are not 
liable to be affected? For sensation is an affection 
of those that can feel. But one must recognize that 
plants have no movement of themselves ; for they are 
fixed in the earth and the earth does not move. Let 
us, then, calculate whence this life is derived, in order 
that we may assume them sentient. For no one 
common characteristic embraces them all. We say, 
then, that feeling is the one common cause of life in 
living creatures. It is this which makes the dis- 
tinction between life and death. The heavens, since 
they have a constitution nobler and more considerable 
than ours, are far removed from life and death. Now 
the animal must have some characteristic which is 
perfect in itself, but inferior to them. And this is 
the criterion of life. In the absence of this every 
individual must forfeit the title, for there is no inter- 
mediatestate. But life itself is really an intermediate 
state; for the soulless has no soul, nor any of the 
parts of the soul. But the plant does not belong to 
the class which has no soul, because there is some part 
of the soul in it, but the plant is not a living creature, 
because there is no feeling in it. But the transition 
from life to not-life is a small one in individual cases. 
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But we can describe it otherwise, and say that the 
plant has a soul and not say that it is soulless. But, 
even if it has a soul, we do not admit that it has any 
feeling. Anything that is nourished cannot be with- 
out soul. Every living creature has a soul. But the 
plant is an incomplete thing. Again, the animal has 
differentiated parts, but the plant undifferentiated. 
The animal, again, has its own proper machinery of 
movement, which it contains in itself. Again, we can 
say that plants have a soul, because it is the soul in 
them which enables them to generate movements. 
’ But desire and movement in space cannot exist apart 
from sensation. Again, the absorption of food is part 
of the principle of the plant’s nature, and this is a 
characteristic common to animal and plant. But 
there will be no implication of sensation in the absorp- 
tion of food, because everything that feeds requires 
two qualities in its proper food—I mean heat and 
cold ; for this reason it requires both moist and dry 
food ; and heat and cold are found in dry and wet 
foods respectively. Now none of these natures is 
ever separated from its partner. Consequently food 
is being supplied continuously to the feeder, until it 
reaches its season of decay ; and both plants and 
animals must employ food of the same kind as the 
elements of which each of them is composed. 
II, Let us now inquire into a question which The 
has occurred before in our argument, about desire, attributes 
zs 5 plants. 
movement and individual soul in plants, and whether 
anything is given off from plants, for instance in 
breathing. Anaxagoras maintained that plants do 
breathe. But he. can this be, seeing that we find 
many animals that have no breath, and again (to be 
exact) we find that plants neither sleep nor wake? 
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For awakening means nothing apart from the con- 
dition of sensation, and sleeping means nothing but 
the weakening of this ; and neither of these conditions 
is found in a thing which receives its food at all times 
remaining in one condition, but which in its own proper 
nature has no sensation. For when the living animal 
is being fed what happens? An evaporation from 
the food arises to its head, and then it goes completely 
to sleep ; and when the evaporation which rises to 
the head is exhausted, then it awakes. In some 
animals this evaporation is considerable, and then 
they sleep only for a while. But drowsiness means a 
stoppage of motion, and this stoppage involves quiet 
on the part of the thing moved. 

But what particularly and specially requires in- sex in 
vestigation in this branch of inquiry is Empedocles’ ?@5%* 
question, I mean whether two sexes, male and 
female, are found in plants, or whether the plant 
shows some kind of mixture of the two types. Now 
we lay it down that when the male begets, it begets 
in another, and that the two sexes are differentiated 
from each other. So when it is found that plants 
have a male and female sex, and that invariably the 
male is rougher, harder and more stiff, while the 
female is weaker and more inclined to bear fruit, 
we must again investigate further whether these 
two sexes are found mixed together in plants, as 
Empedocles said. Personally I do not believe that 
the facts are so. For things mixed must first of all 
have a simple existence in themselves, and the male 
and female must first have an independent existence 
and then be mixed. But such a mixture will not 
occur except by their own proper generation. But 
on Empedocles’ supposition a mixture would be found 
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in plants before the mixing took place, which ought 
to be both cause and effect at the same time in the 
process of generation ; but male and female are not 
found combined in any plant. If this were the case 
the plant would be a more perfect creature than the 
animal. How could this be, when the animal requires 
no outside action in its own generation but the plant 
does, and needs this at certain seasons of the year ? 
For the plant needs the sun, a suitable temperature 
and even more the air ; and it needs these especially 
at the time of its growth. The beginning of its 
nutrition is from the earth and the second beginning 
of its generation is from the sun. Anaxagoras said 
that the moisture arose from the earth, and this is 
why he said to Lechineus® that the earth is the 
mother of plants, and the sun the father. But we 
ought not to present the union of male and female in 
plants to ourselves in this way, but rather in another ; 
that is to say, that the seed of the plant corresponds 
to the impregnation of the animal, which is due to a 
mingling of male and female. And just as in the egg, 
when a young bird is born, there is food enough within 
it to last until the season of its fulfilment, and its 
natural exit from the egg, and then in a short space 
of time the female produces the young bird, so also 
with the seed of the plant. Empedocles also said 
that even though plants do not bear young birds, 
because that which is begotten in their case is only 
produced from the nature of the seed, and from it 
arises a food which nourishes the root at its 
beginning, and that which is born moves itself from 
the moment of its birth, nevertheless we must con- 


* This reference is entirely unknown. Probably the as. 
is corrupt 
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clude in the mixing of the male and female in plants, 
as in the case of animals, that the mixing of the plants 
is in accordance with their own constitution ; in the 
case of animals when they are united, the sexes and 
their potentialities are united, which previously to 
this were separated, and one single unit proceeds 
from two ; but this is not the case in plants. For it 
is not the case that there are two sexes when united, 
and that after this their potentialities become separ- 
ated. But if nature has produced a union of male 
and female, she has produced on sound lines, because 
we do not find any activity exhibited in plants beyond 
the creation of fruits. For in animals the male is 
only separated from the female at the times when 
there is no intercourse. But this separation is due to 
the animal’s many activities and many pursuits. 
There are some who regard plants as perfect types Plants are 
because of their life, and owing to the two capaci- pa rd 
ties which they possess; because they contain the ™‘r 
nutriment necessary to feed them; and because of 
the length of their duration and of the time in which 
their life grows up and bears fruit; their youth returns 
to them and there is no waste product in plants. The 
plant does not require sleep for many reasons ; be- 
cause it lives in the earth, is bound by it, has no move- 
ment within itself, has no divisions between its parts, 
has neither sensation nor voluntary movement, nor a 
complete soul ; indeed it has only one part of a soul. 
In fact the plant was only created for the sake of the 
animal, but the animal was not created for the sake 
ofthe plant. Again, if anyone says that a plant needs 
food which is easily acquired and poor, even if it is 
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true that this is the kind of food it requires, yet it 
needs generally a steady and continuous supply, and 
one which is not easily destroyed, whence it comes 
about that the plant has one element of superiority 
over the animal, and in this sense creatures without 
soul may be regarded as superior to those with a soul. 
But one function of the animal is superior to every 
function of the plant. Otherwise we find in the 
animal all the functions which exist in the plant, and 
many others besides, but the converse is not true. 
Empedocles, again, said that plants have birth in an 
inferior world and one which has not achieved its 
complete fulfilment, but that while this fulfilment is 
taking place the animal is not created. But this 
argument does not fit the facts, because the world is 
complete and continuous, and has never at any time 
ceased to create animals, plants and all other types ; 
but in each species of plants there is natural heat and 
moisture, and when this is expended, plants become 
feeble, grow old, die and wither. Some say that this 
is death but others deny it. 

HI. Some plants contain moisture such as resin, 
gum, myrrh, frankincense and gum Arabic. Some 


‘trees, again, have fibres, veins, flesh, wood, bark and 
marrow within. Some consist almost entirely of bark. 


In some the fruit is under the bark, that is to say, 
between the bark and the wood. Some parts of the 
tree are simple, like the sap that is found in them and 
the fibres and the veins ; some of them are composite, 


Such as branches, twigs and leaves. But we shall not 
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Scaipodvrar Kal bia THY oTorxyeiwv. dpotws Kab ai 
rev puTav pila. a7hy od Suatpetrar Kal Xx 
ets aAAnv xelpa, oboe 4 pita els any pilav, oa8e 
To pia ets ddAa puMa. ev Tavraus yoov rais 
80 pilais KL év avrots TOU pvrAdrats é éor 7] ovvGeats. 
mdAw tTwes pev THY KapTOv cioty éx pepdy dAlywr 
ovyKeipevot, tives O€ er pepav TOAAGY, ws emt Tey 
eAadv. adrar yap éxovor provdy odpKa Kat Tt 
doTpaxddes kal omépia Kal jKaprov. Two. be 
éyovor Kal mepixaddppata. mavrTa S€ Ta onép- 
85 para elow éx do dAdo. 

Kai épn pev Tov porey eloty diarep elmopev, % 
om aucporns Tob mapovros Adyou éott diopicacbat 
Tatra Ta pépn Tov duTdv, Ta mEepicaddppara 
avrav Kal ras adrav siadopds: Srep eorl mdvu 
Svoxepés, Kal eEaupérws TO Stopicacba THY odaiav 

soavTav Kal 76 xp@pa Kal Tov Kaipdv THs Seapovis 
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find all of these in all plants. For some plants have 
both these and other parts, twigs, leaves, branches, 
flowers, shoots and bark enclosing fruit. Just as in 
animals there are homogeneous limbs, so also in 
plants. All the composite parts of the plant are like 
the limbs of the animal; the bark of the plant re- 
sembles the skin of the animal in nature, and the 
fibres correspond to the sinews of the animal. And 
so on with the rest of its parts. Some of the parts 
are divided into dissimilar parts, and others into 
similar ones like mud. For in one way mud can 
be divided into earth alone and in another way 
into its two elements. Similarly the lung and the 
flesh can be divided in the first way, and their parts 
are respectively flesh and lung; but they can be 
divided in another way into their elements. Similarly 
with the roots of plants. But a hand cannot be 
divided into another hand nor a root into another 
root, nor leaves into other leaves. For it is the 
synthesis which makes them roots and leaves. Some 
fruits again are composed of few parts, and some of 
many, as is the case with olives. For these consist 
of bark, flesh, a shell-like substance, seed and fruit. 
Some also have envelopes. All seeds. then, are made 
of two kinds of bark. 

The parts of plants, then, are those we have 
mentioned, and the conclusion of our present inquiry 
is to define these parts of plants, their envelopes and 
the distinctions between them. This is a difficult 
problem, and particularly to define their essence, 
their colouring and the season of their permanence, 
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Surnfetnev de€eAGeiy av Tatra, peyddats Sia- 
popats drapibuobvres Ta. HE py Tap durév. Kal yap 
[4€pos éxdorou mpadypatos €K Tob idtov yévous éari 
Kal eK Tis iSias ovotas. Kal dray yer Of} tt €ld05 
¢vtob, pave ev 7H olketa diabécer, dy uA} Tue 
xporixh dofeveia Kai Bapela THs oixetas exméon 
rovdode Siabécews. Trav avOdev Totvuy Kal Tov 
KapT@v Kal trav PvdAdwy trav év Tots duTois Twa 
pev év mavti éret eiai, Twa b€ oby odTws Ever ode 
dtapevovow, ws 6 dros Kai Tt oOya wintov do 
mpaypatos Tob amoppimtovTas Totro Sid Twa 
aitiav. od pevovar S€ ratra ev 7@ dut@, Ste 
modes mimrovow e& abtod Hep Twa py) Siempi- 
o.era., ws Tpixes ef dvb poston Kal ovuxes. aAny 
yevvavrat Tpixes 7) ev adrots trois pepeow dbev 
egémecov, 77 eros ev dAdots. Kat 789 dpavepov 
yéyovev ore 7a pepy Tob dutob otk cial Sueopropeva, 
elite Kal uy, GAAA pdvov Abdidpiora. uty dé al- 
oxpor éort Adve mpaypard twa pel?” dv abfdvera 
70 Cov Kal ovpmtAnpobrar per adrdv, pr) elvas 
Hépy abrob, adn’ elvar Kata Ta pidra Kat mdvra 
Ta TowiTa 7a ev TO pu7@, Kay Kal ouK dow 
Suwpropeva TO TOLaUTA pepyn Tob Cov, Kav Kat 
KaTGa puKpov exTinTwow, ws Ta KépaTa THS eAddou 
Kal Kopar twdv Cawv Kat tpixes GAwy, & 87 
KpUiTrovow é€auTad KaTa TOV YElepwoyv KaLpoy eV 
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and the results produced in them. Plants have not 
fixed habits of soul, nor a constitution like that of the 
soul. If, then, we try to arrange a correspondence 
between the parts of the soul and the parts of the 
plant, our discussion will be prolonged, and perhaps 
we could not even go through all the points, even if 
we only reckon those parts of the plants which exhibit 
considerable differences. For in each single indi- 
vidual the part belongs to its own type and to its 
individual existence. And when some form of plant 
is created, it persists in its own constitution, unless 
owing to some long and serious weakness it departs 
from its proper constitution. In the case of some 
plants, flowers and fruit and leaves are produced every 
year, in some cases it is not so, and they do not last 
like bark and the body of the plant, though even 
these fall from the individual, which casts them aside 
for some reason. They do not persist in plants, 
because parts often fall off from them even without 
being cut off, as hair and nails do from human beings. 
But hair either grows again on the very parts from 
which it falls, or elsewhere on the outside. Now it is 
clear that the parts of the plant are not determined 
(whether they are parts)? or not, but are only not 
separated. It is quite a mistake for us to say that 
those things in company with which the living creature 
grows and reaches perfection are not parts of it ; but 
the leaves and all the similar things in plants must be 
parts of it, even if such parts of a living creature are 
not determined, and if they gradually fall, like the 
horns of a deer, the mane of certain animals and the 
hair of others, which hibernate in winter in holes and 


® The Greek text as it stands is untranslatable ; the above 
appears from the Latin translation to be the meaning. 
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Tol O€ dpxéyovos, cos ev TO Opiydvw Kal év pute 
TH Aeyoueven dmuyais Kai ev dors. md Aw ort 
guroy TO éxov peer énpa, érepov bypa, Kal ra 
roabra., Kai gore 70 éxov Hépy Suakexpyseva, 
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819a ort ove é €O7Tt TOTTOS ev TovTo.s Cpiapevos. ai dia- 
opal 5€ trav dutév, év Tots otketous [eépeat yore 
oKoVvTaL KaArds- opotws S€ Kat Ta OXTHara. abtayv 
ek rob Xpuparos, ék Tis dpardrnros, ex TIS 
TUKVOTHTOS, EK THS TpaxvrTnTos, kat éK mayo 

5 GAAwy rev oupBeByKoran avrots ev todryte, év 
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KpoTnTL. Kal elot pev Taira ToLvovToU Tpdov, 
éxyovor 5€ Kal Stadopds oAAds, Kalas Kal mpo- 
e(ropev. 

IV. Kai radw trav durdv twa mpodyover Kapmov 
éravw Tav idiwy didAwy, Twa b€ dtoKaTw TOY 

19 PUAAwY. Kal TWaV péev 6 Kapmos amNwpyrat Tob 
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disappear under the ground, even if such a process 
seems comparable to the fall of leaves in plants. We 
must, then, discuss the matters about which we in- 
quired before, and start to number the special parts 
of plants, the general ones and the differences between 
them. 
“We say this that in the parts of plants there are Temas ot 
great differences, many and few, great and small, pein itd 
5 : Thiah to ty, different 
powerful and weak. For instance, the sap which is in Species. 
great trees is like milk in some of them, for instance 
the fig, like wet pitch in some, like the juice that 
drops from the vine, and in some it is primitive,* as 
in the herb called marjoram, and the opigas® and 
others. Again, there is a plant which has dry parts, 
another wet, and so on. There is one that has 
differentiated parts, neither similar nor equal. Some 
have similar but not equal parts. Some are equal but 
not similar. And in these the position is not fixed. 
The differences of plants in their particular parts are 
well known. Similarly also their forms are recog- 
nized by colour, thinness, thickness, roughness and 
from all their other accidental properties, by equality 
in size, by natural growth, by their separation, by 
largeness and smallness. There are some of such 
character, but they exhibit many differences, as we 
have said before. 
IV. Some plants. again, produce their fruit above Diterences 
their own leaves, and others below them. In some °2*™™ 
plants the fruit is suspended from the stem of the 


* Both these words are probably wrong; nothing is 
known of the latter. 
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16 Kal Twa pev exovar dddous igovs, Twd. dé od 
Towovrous. etait 6€ Kal Ta pépy dep cvopcdoapev 
év maou rots Sévdpois, abgnow mdoxovra. Kat ™poo- 
Deow, ads 4 pila, of Avyou, ot ditpot Kat of KAaéot- 
Kal radra mapopoodvrae peeAcow dvOpdmren Tots 
20 meptexovor mdvra Ta dAda edn. Kal % pev pila 
peoreder ev Te TO pute kal ev TH TpoPh, Kal 
kadobpev adbryy od pdvov pilav ddAa Kai airiay 
lwijs- atrn yap Cony Tots urois mpoodeper. Kal 
urpos pev €oTw 6 pdvos ywopevos a0 THs yis, 
Kal €oriv dprotos HAucia dvOpesmrov- mapaduades b€ 
2 elo. Ta ATO ris pilns rod dévdpov Bracrdvovra, 
KAdbot Sé, oltives av&dvovow emdvw TaeY Tapa 
¢uddwr. obty etpicxovrar $€ taita év maou tots 
dutois. Kai mdAw T&v KAdSous exdvrwy twa pév 
€iae _Suqveri, Td. be odyt, paMov dé aid érous 
peta Eros. Kal ma dw elol duTa pa} exovra. KAddous 
80 unde pudra, ws ot puKnres Kal 7a dpoua, ot 
KAdSo. bé of yevvwpevor ev tois SévSpors Kal ot 
rorot Kal of ditpot Kai of uvedol od yervavrat ef 
pe) am adroi tot yupot trav Sévipwv. Kai Twes 
Kadotow abtov tov puedav tov ev Tois dSévdpois 
pytpav, dAdo. omAayyva, €repot 5é Kapdiav. raira 
85 6€ Kai ai dddBes Kal % oap& cAov Tot Sévdpou eK 
T&Vv Tecodpwv aro.yelwy medvKact. Kal ToAAdKIs 
evpioKorvTa. pépn Twa emiTHdera eis TO yevvey 
dvdra kal avOy. Kat Adyou 5é Twes Boayeis ciotv, 
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tree, in others from the root, like the Egyptian plants 
called ‘‘ margarite.” The fruits of some are between 
the root and the stem. In some the fruit, leaves and 
fibres are not separated. In some the leaves are like 
each other, in other cases not. Some have equal 
branches, and some are otherwise. There are also 
some parts which we have named which occur in all 
trees, allowing growth and addition, such as the root, 
the twigs, the stem and the branches ; these are like 
the limbs of men which embrace all the other limbs. 
The root is the intermediary between the plant and 
its food, and we may therefore call it not merely a 
root, but the source of life ; for this supplies life to 
the plants. The stem is the only part which arises 
out of the ground and is comparable to the stature of 
aman; the suckers grow out from the root of the 
tree, and the branches grow up above the suckers. 
These are not found in all plants. Of those plants 
which have branches some are perennial, but others 
are not, and only last from year to year. Again, there 
are plants which have neither branches nor leaves, 
such as mushrooms and the like. The branches which 
grow on trees, the bark, the stem and the pith are 
entirely created from the juice of the tree. Some 
call this pith the womb in trees, others the entrails, 
others the heart. This and the veins and flesh of 
the whole tree are composed of all four elements. 
Frequently parts are found which are suitable for the 
creation of leaves and flowers. Some twigs are short, 
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and suitable for bearing flowers, as in the willows. 
Some also produce both flowers and fruit in the trees 
and all other things, which are born from seed, and 
the envelopes which surround them. 

Some plants, again, are trees, while others are inter- eo 
mediate between trees and herbs; these are called plants. 
shrubs. Some, again, are wild and some are garden 
herbs. Nearly all plants may be classified under one 
of these terms. Trees are those which have their 
stems growing from their own root, and many 
branches grow from them, like fig and olive trees 5 
but some do not. Again there are other plants, as 
we have said, intermediate between trees and small 
herbs, such as are called bushes, containing in their 
roots many branches, such as sallow and bramble 
Garden herbs are those which have many stems aris- 
ing from one root, and many branches, such as rue, 
cabbage and the like. Plants are those which have 
no stem growing out of the root, but produce leaves 
directly. Some grow and wither every year, such as 
corn and the like, and others do not. We can only 
understand these by inference, by examples and a 
general description of types. Some wild herbs, again, 
incline to two different types, such as basil. There 
are others which are called both wild and garden 
herbs at the same time ; there are some, again, which 
at their birth seem to take the form of corn ears, and 
afterwards become trees, such as the Arabian bentelos 
and the plant called sun-spurge. Myrtle, apple and 
pear and similar trees are to be included in this class, 
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which have many extra branches, all growing from the 
root itself. It is, therefore, proper to add definitions 
of these, for the purpose of example and demonstra- 
tion; for we cannot inquire into definitions in all 
cases. 

Again, some of these are house plants, some are 
garden plants, and others grow wild. Similarly we 
say that pears and other similar plants are wild, 
because they are not the product of husbandry. Some 
plants, again, produce fruit, and some do not, such as 
willows and some types of oak. Some produce oil 
‘and others do not. Some produce leaves and others 
not. In some eases the leaves fall, in others they 
do not. Some have branches,some have none. We 
must also discuss the differences in plants in greatness 
and smallness, in beauty and ugliness, and in the 
value or harm done by their fruits. Many wild trees 
bear fruit more freely than garden trees, and the 
fruit of garden trees is better than that of the wild 
ones. Some plants grow in wild places, and some in 
the sea; some grow in rivers and some in the Red 
Sea. Some grow large in certain places and small in 
others. Some grow in the tributaries of rivers and 
some in marshes. Of those which grow in dry places 
some grow on mountains, and others in the plains. 
Some flourish in very dry spots, like those in Ethiopia, 
and grow there better than anywhere else. Some 
thrive at high altitudes, and others at low ones. Some 
live in wet places and others in dry, others again in 
either, like the willow. Plants vary very consider- 
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ably with a difference of district, and one must con- 
sider their differences from this point of view. 

V. Some plants, again, are naturally fixed to the 
soil, and do not enjoy being separated from it; but 
some are changed to a more favourable spot. Again, 
some fruits do better in one place than in another. 
In-some plants the leaves are hard, in others soft; 
in some they are divided, as in vines and figs, in 
others they are not; some are divided many times, 
like pine leaves. Some plants are entirely bark in 
the middle, and some have fibres, like the reeds, and 
others have not. Some have thorns like brambles, 
and some are without thorns. Some have many 
branches, like the wild mulberry, and others have not. 
Some show other differences, as those from which 
suckers grow, and those from which they do not; 
this is entirely due to a difference in their roots. For 
some have but one root, like the squill; for it grows 
from its base and shoots up thinly, because it grows 
thick underneath the ground, and as it follows the 
sun it divides ; for when the sun falls on it it grows. 
The sun also squeezes out the suckers below the 
ground. 

Of the juice of fruits some are good to drink and 
some are not; the juice of the grape, pomegranate 
and many others is good to drink, but of others it is 
not good. The juices of some such as the olive, pine 
and bean are oily, of some they are not. Of some 
the juices are sweet like honey, as of the date-palm 
and the fig; others again are hot and acrid, as in 
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Kal To aujmios, TWaY Sé mKpoi, bs TOD aibwOiov 
Kal Ths Kevravpéas. mdAw Trav KapTdv ot pév eioe 
owvberou éx capK@v Kal KoKKwY Kal Aeppdtwr, ds 
of aixuol, Ties S€ eK yupod Kal KéKKwY, WS at 
potal. Kal Twa pev Tovs droiods exovow éxrds, 
thy S€ adpxa evrds, twa 8€ Td doTotY evrds Kal 
Tv odpKa éxtés. Twa Sé€ ciow ev ols mapavTixa 
yiverat TO oTépa Kal TO TrepiKdAvppa @ sTept- 
Kad’rrovrat, ws of kaprol TOv dowikwy Kal 7Ov 
dpvydadrav- twev & ody. Kal rues Kapmot cio 
Bpdioysot Kal Kara. ovpPeBynKos adBpwrot- Kat Tes 
KapTol np pev aBpwror, aAXots Se Bpdsoupor, ws 
6 vooKvapLos Kal 6 eAAEBopos avOputrous ev dn An- 
Ti/pLov, Tpopyy d€ Tois oprvée. mdAw tives TaOV 
Kapmav etal év Onxas, as ot KOKKOL TOU _fevdpov- 
Tuves ev mepexaddpprare Kat év A€upare olov idd- 
opart Tut, ds ev otrep cbploxera Kat tots Aourois. 
Kal twes ev ev aapKi ciow, ws of Tar dowikuv 
Kaprol, Ties 8€ olov ev oixicKois, ws ai Badavor, 
dAdo. 8 ev oikicxois woAdois Kat A€upact Kai 
doTpakols, ws Ta Kdpva. Kai Twes perv d&dws 
meTatvovTat, ws ot Kapmol THs jopéas Kal THs 
Kepaoov, tives 8¢ Bpaddws, ws mavres of Kapzol ot 
dypiot 7) of mAcioves adrav. Kal Twa peév dota 
d&éws mpodyovar pia kal Kaprovs, Twa Se 
Bpadéws: Kal TOUTWY Twa. TH xeupdive dxorov Poder, 
mpi av meravOGor. Kat adhw ae) Xpdpara TOV 
dvAAwy Kal TOV Kaprav Kal tv olov én’ adbrots 
bdacpdtwy Aiav eioi Siddopa- twa yap Tdv durdv 
év TH oiketa oAdryrTe elot xAodLlovra, Kal Twa pev 
éxxdivovow els pedaviav, tiva be els Acvkéryra, 
Kal twa els épvOpdryta bia THv Oepudsryta rH 
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marjoram and mustard, others again are bitter, as of 
wormwood and centaury. Some fruits, again, are 
composed of flesh, seed and husk, like cucumber, 
others of moisture and seeds, like the pomegranate. 
Some have skin outside and flesh inside : others again 
have bone inside and flesh without. In some the seed 
and the envelope covering them appear immediately, 
as in the fruits of the date-palm and the almond-tree, 
but in others it is not so. Some fruits are edible and 
on occasions inedible; so some fruits are unfit for us 
to eat, but fit for others, like the henbane and helle- 
bore,? which are poisonous to men, but good food for 
quails. Some fruits again are enclosed in pods, like 
the seeds of the bean; others are in a covering or 
husk like a woven web, as is found in corn and the 
rest. Some are in flesh like the fruit of the date- 
palm, and some are in little compartments and skins 
and shells like walnuts. Some ripen quickly, like the 
fruit of the mulberry and cherry, others slowly, like 
all or at any rate most of the wild fruits. Some plants 
put forth their leaves and fruits quickly, and some 
slowly ; some of them even wait for the winter before 
they ripen. Again, the colour of the leaves and fruits 
and the sheath woven on them, so to speak, show great 
differences ; some plants are green throughout, some 
incline to blackness, others to whiteness, and some to 
redness owing to the heat which burns up the air 


¢ But it was a cure for madness. 
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820 b > 4 ‘ ia s 4 a lot 

éxxatovoay Tov dépa Tov KeKpayeévov peta Too 

mpooyetov. maw Ta. oxnpara, TOY KapTor, et 

etolv dypta, Kal Siaddpun elot Odoewr: odde yap 

2 mavres of Kapmol efor ywriwders, ovSEe mdvTEs Sia 
ypapprs ed0eias. 

VI. Iddw TOV dpwparopdpey Sévdpwr Twi 
pev H pila a d.peomareny €oTw, TWay é d¢rods, Twav 
To évAov: dAdwy 74 HEpn 6Aa eioiy dpwparicd, ws 
76 BdAcapov. ma dw TOV Sev8pwr Ta pev yervvrau 

20 €k omeppatos, Ta b€ Oe EavT@v. Kal wdAw Ta pev 
amo pil@v exom@vra Kal peraduTevovTat, Ta dé 
éx tod ditpot, Ta b€ ex taV KAddwy 7 dd Tob 
omeppat os. Kat Twa. pev be davray Kata puKpov 
éxretvovrat, Twa bé ev Th Yi- Kal rwa pev ev Tots 
devdpors gurevorras, ws Ta eynevrpilopeva. gore 

a5 Se BeAriav 6 6 eyKEvTpLapos sae ets dprowa. éoTt 
b€ Kal dvadoyia dAAy tis, hs dplotws oavp- 
Baivovar ta dvduow, ws : pnAdar pera ta 
dyvav. év 8€ Tots dpotos, ws ovKA ev cuKh Kai du- 
meAos ev duTréAw Kal dpvydadq ev duvydadq. ore 

40 5€ Kat GAAos eudvdAdcopds ev dAdois diaddpots yéve- 
ow, Ws aprepucia els dyptav dprepuciav Kal KadAc- 
eee ayptéAatov Kat 4 peopéa els moa devdpa.. 

Baia TY Sévdpav mdAw 7d. dypea kal Ta Kymata, kal 
may purov od mpodyer omépjia Spovov TO omepyare 
e€ of dvepun EKQOTOV. Twa yap Kpeirrov oTrepia. 
motobar, Twa xelpov. Kal eK TMV KaK@V omeEp- 

5 drwy KaAd dévdpa mpoPaivovow, ws Ta €€ dpvy- 
dadjs puxpds Kat pods d&ddous. Twav Sévdpwv 
mddw onmeppa av aodevés yevntar, exAcize TO 
yevéobar Kara adtd, ws ai medxat Kal of dolvixes. 
od mpoepxovta: Sé€ padiws ék omépyatos KaKot 
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which is mixed with the part of the plant near the 
ground. Again, in shape the fruits, if they are wild, 
exhibit considerable differences, for they are not all 
angular, nor do they follow a straight line. 

VI. In aromatic plants in some cases the root is Different 
aromatic, in some the bark and in some the wood ioe 
in- others, again, all parts are aromatic, such as the 
balsam. Some trees grow from seed, others from 
themselves. Others again are dug up by the roots 
and transplanted, others grow from the stem, and 
others, again, from the branches or from seed. Some 
grow little by little by themselves, some are planted 
in the earth, and others are planted in trees, like 
those which are grafted. It is better to graft like Grafting. 
on like. There is a certain similarity which will pro 
duce the best results in dissimilar plants, as for 
instance apples with pear. Among those that are 
alike (successful are) for instance fig on fig, vine on 
vine, and almond on almond. But sometimes graft- 
ing is employed with different types, as for instance 
bay on wild bay, and cultivated olive on wild olive, 
and mulberry on many trees. Again, many wild and 
garden trees are grafted, and every such plant does 
not produce a seed like either of those from which it 
sprang. Some have a better and some an inferior 
seed. From some inferior seed fine trees grow, for 
instance from a small almond and a bitter pome- 
granate. In some trees. again, if the seed is weak, the 
production of good plants fails, as in pines and date- 
palms. But it is unlikely that a good tree will grow 
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ARISTOTLE 
821 a 
Kadd dévdpa, oddé &k omeppatos ayabod Kaka 
1 dévdpa. 76 dé ex movnpod yeréobat dyaldv, Kai 76 
evaytiov, ev Trois C@ows TmoAAdKis edpioxerat. 

IldAw d3€vdpov 7d éxov oxAnpov Alav tov drovov 
oretpov amoxabiorarau: cay dé oxtcOH 7 pila avrob 
Kal TH axtopy AlBos euPAnOH, evdopov yiverar. ev 
be Tots goingw av dvdAda 7 ibijves 9} rows Tob 

15 dippevos oivixos Tots pirrors Tob Gijrcos ovvrebein, 
iva Tws ovvapdadan, TaXéws Temaivovrat of KapTot, 
Kwdverar S€ Kal  mT@ows adta&v. Siaxpiverar dé 
6 dppyv amo tod Oijdeos, étt TPWTWS BAaoTavoVaL 
Ta Tovrou fvAda, ad elo mapa Ta Tod ByAEos 
puKporepa d.Na kat Sua Ths edwoias. dMaxob 5é 

20 ex aT VO: Todrwy 7 ek TAVTWV oupBaiver. Tuxov be 
Kal e¢ ék THs, etwotas Tod dppevos emayayn Te 
dvepos mpos TOV OA, memaivovrat Kal otTws ot 
KapTot, worep omoTayv Ta pidra Tob dppevos Te 
OrAet adtawpa@vrat. ouKat doatras dypiat ets 
THY viv eLarubetoa coup PadMovrar Ta TOAAG Tats 

2 KyTalaLs ovxais. ra  Baravorea Tats éAaiats oup- 
Badrdovow, dtav dpod duredwvtar. 

VII. Idhw TOV pura TW, petadAdrrovrat, ws 
daciv, eis dAdo clos, as  Kapva, 6rav ynpdon. 
A€yovat mad as 7 KadapivOn peraBdAderou els 

80 75vocpov" Kal TO Tpdrytov be tyndev Kat purevdev 
Tapa Thy Oddaccav TUXOV éorat ocodpyPptov. pact 
mah ws 6 otros Kal TO Atvov preraBaddovrat els 
Erepov <iBos. Bedévov dé 7d SnAnrynpi@des, 70 
syevduevov ev Th Tlepatds, peerapurevdp.evov ev 
Alyinre HR & Hadacorivy yiverat Bpcsouysov. 

85 WoavTws dpvydary Kal poud. peraBddovrae dio 
ris Stas Kaxias Sua yentoviay els To xpnordrtepov. 
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from a bad seed, or a bad tree from a good seed. 
But the growth of good from bad and the converse is 
frequently met with in animals. 

A tree, again, that has excessively hard bark be- Other 
comes barren; but if the root is split and a stone Teac. 
inserted in the cleft, it bears again. But in date- *°* 
palms if the leaves or fruit or the bark of the male 
palm is bound to the leaves of the female palm so 
as to effect a close union, the fruit ripens quickly, 
and their falling is prevented. The male is distin- 
guished from the female because the leaves of the 
former grow first, and they are smaller than those 
of the female; they are also distinguished by their 
sweet scent. Sometimes all these characteristics are 
present, sometimes only some of them. It may 
happen that the wind may carry some of the sweet 
scent of the male to the female, and then the fruit 
tipens, just as when the leaves of the male plant are 
suspended from the female. Similarly wild figs when 
spread on the ground often associate with the garden 
fig; and the wild pomegranate attaches itself to 
olives, when they are planted in the same place. 

VII. Some plants, we are told, are transformed into Changes 
a different type when they grow old, like nuts. They MPS) 
say too that the catmint changes into the sweet- *tificial. 
smelling variety, and the hypericumif cut and planted 
by the sea will become thyme. They also say that 
corn and flax change into another species. The 
deadly nightshade which grows in Persia becomes 
fit to eat if transplanted to Egypt or Palestine. 
Similarly almonds and pomegranates change from 
their natural poorness to a better condition under 
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821. 
GAN al porai pev Xoupeias KO7pov eu PeBAnnerns 
tats pila, Kai 8. vSaros yAuKdos Kat puxpod 
morilopevan Bedrwobvrac- dpvydarat d€ 7FAwr ey 
THyvupevw adtais, Kal Kdpueos Sid modob Katpov 
40 evredbev éxBadropevon. moa S€ dura dypia ud. 
821 » Tavrns THs emurexvjcews yivovrat KyTrata. ToT0s 
dé Kal yenmrovia. odpddpa Tovrows aupBaddorrat, Kat 
HaAov 6 Tob érous Katpds, od xp7jCover paAXov ot 
purevrai. amdaAw Tov dutayv TO metova putevovrat 
ev éapt, oXiya ev xeysdve kal poworapy, kal 
5 odiptora € ev Béper pera Ty emuroAny : Tod KuvdoTpou. 
év ddiyots be TOrroLs yiverat 7 Tovatrn pureia, Kal 
obdérore yiverat aa 7) dpaos, ws é TH ‘Payn, 
Kara THvde THY wpav. ev AlytTrTm dé od yiverat 

y dvreia ef po dak tod émavrod. 
Idd twa tdv pura ex Ta oticetonv pilav 
10 pMa mpoBadovrat, Twa ek Tay olxetenv Koplewy 
n eK Tov oliceteny EvAwv. Kal Twa pev mAnaiov TAs 
yijs, Twa. be Oppo, Tia ev péow. Kal TWA pLeV 
drag Too eveavTob Kaprogpopobat, Twa dé mheu- 
ordxts, aan’ ov meTraivovTat ot Kapmot abtav, amo- 
pevovot dé dyol. Kal tivd Sevdpa eiatv eddopa b10. 
15 TOAADY ypdvw, ws al cuKat: Twa ev evi KapTo- 
fopotow érer, ev S€ 7H érépw dvaxt@vrat éavTd, 
Ws al éAatar ToAXods KAdSovs mpoBaddAdpevat, ols 
Kal mepikad’nrovrar. Kal TWa pev ToY guToy 
edpoputepa elaw ev yypa, Twa Sé ex Too evarytiov 
paMov Kapopopobow ev VEOTNTL, WS dpvySahat 
20 Kal dxvae Kal alyetpot. q Scagopa dé rev puTav 
Tov dyptcov Kal Trav Knot Saxpiveras de” dp- 
pévwy Kal Onrduv, omdérav éxactov adbtdyv yvwpt- 
abein Sia Tdv Siwwydrwv tev etpucxopevwy ev 
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cultivation. Pomegranates improve when pig manure 
is put on their roots, and by drinking sweet cold 
water ; almonds when nails are fastened into them, 
and when gum exudes from the holes for a long space 
oftime. By such treatment many wild plants become 
cultivated. Situation and cultivation contribute a 
great deal to these, and particularly the season of the 
year which the planters most often choose. Most of 
the planting is done in the spring, a little in winter 
and autumn, and least of all in the summer after the 
rising of the dog-star. Such planting is employed in 
few places and is only done very rarely, as in Rome, 
at this season. In Egypt planting i is only done once 
a year. 
Some plants, again, put forth leaves from their own Frut- 
bearing, 

roots, some from their own resin or their own wood. 
Some are near the ground. some are far from it and 
some are in between. Some bear fruit once a year, 
some more often, but their fruit does not ripen, but 
remains unripe. Some trees bear fruit many years in 
succession like figs : others only bear fruit in one year, 
and then spend the next in recovering, like the olives, 
which put out many branches with which they are 
covered. Some plants are more fruitful in old age, 
while others on the contrary bear fruit better in youth, 
such as almonds, pears and poplars. The difference 
between wild and garden plants can be seen in male 
and female, when each of them is recognized by the 


* The Greek is quite certainly wrong. 
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abrois, 674 TO prev appev earl muKvoTEpov oKAn- 
porepov Kal moAvKAovatepor, ATTOV dypov, Kab 
25 TaXUTEpov eis mémavow, kat gvAda éxov Sudgopa 
Kal mapapuddas. To b€ OAAv en” éAatrov exe 
Tatra. Set Toivur, drav Karavorjowper Tara, 
mahw oroxdoacbar TOs av yvotnuev Ta. dev8pa Kal?’ 
abrd Kal 74 yen Kad” atrd. kat mept Tav Boravéiv 
s0wcalTws, Tas dv KaTavojowpev a elmov ot 
madaot. mas; éeav empedds oKoTowpey Tas 
Biprous atra&v, ds éypapay, Kal SuvyPetnper 
Stepevyjoa TovTwy Tov pveddv epedvn ovvoTTUKy, 
Kal yvupicat Bordvas tas eAawwders kal Bordvas 
Tas omeppa pdvov exovoas, Kad Tas BorPevar 
35 Xopyyovoas, Kat Tas laTpucas Kat Tas ploporowods. 
doatros Kal Ta dévdpa pera TOV Boravav. ™pos 
dé 76 pablety Kal Tas airias avrev opeidopev 
Cnrhoa Thy yeveow ToUTwr, TAS Tw, pee yervav= 
Tat év Tet Torols, év aMors 8 ov: ere dé Kat TAs 
gureias abrav Kal Tas pitas, Kal Tas Svagopas 
40 Tov xvAdy Kal Tov ddpcov wad Tob yahaxros Ka 
82a 70H KdjLeos, Kal THY YpnoToTnTAa Kal THY KaKiaV 
éxdore, Kal Tas _dtapovds, ms Twav pev Sua- 
pévovow ot Kaprot TOV io od, Kal Se? Hv airiay 
Tuy pev ormovTaL ouvTépws tive Se Bpadéws, 
épeuvvyoal Te Kal Tas iSvdrnTas TOV puTav, Kat 

5 GAAov TOV pega Kal mas Twav pe Kapmoi 
par@dacovrat, Twvey o ov: Kal mas Ties appodirny 
mpoxahobvrat, twes 5€ Umvov, twes dé Kat dca- 
pbeipovor, Kat ToMas dAdas Svagopds” Kal mas 
TWaV ev of KapToL ToLodat ydAa, Twav 8 ov. 
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peculiarities found in it, because the male is thicker, 
harder and has more suckers and less moisture, ripens 
more quickly and has different leaves and suckers. 

The female has these to a less extent; we must. then, 
when we have considered these things, again make a 
conjecture as to how we are to know the individual 
trees and the individual genera. Similarly about the 

wild herbs, how can we recognize what the ancients 

have said? How? If we read carefully the books Possible 
they have written, we could with a comprehensive co ie 
inquiry investigate the gist of them, and recognize Pls. 
those herbs which are oily, those which have only 
seed, those which supply something of value, those of 

use in medicine, and those which are poisonous. We 

shall deal with trees in the same way as with herbs. 

But to understand the reasons for them we must 
inquire into their origin, how certain ones grow in 
certain places and not in others ; also their planting 

and their roots and their differences in sap and scent, 

in milk and resin, and the value and danger of each 
kind, their permanence, and how the fruits of some 

last, while others do not, and for what reason some 
decay quickly and some slowly, and we must inquire 

into the distinctive properties of plants and still more 

of their roots; why some fruits are soft and some 

not ; and why some produce love, some sleep and 
some cause death, and many other differences ; in- 
cluding the reason why the fruits of some produce 

milk and others do not. 
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I. To Sévdpov Tpets exer Suvdpers, mparny ex Tob 
yevous THs vis. Sevrépay € ex Tob yévous Too Udaros, 
Tpirny ex Tod yevous Tou Tupes. dard Tis vis yap 
€orw 7 expvats Tijs Bordyys, dd tod bdatos 7 
ovpmnges, amd Too Tupds 7 evwars Tis oupemitews 
tod dutod. PBAémopev S€ TOAAG TovTwWY Kal év Tots 
dorpaxwoeow. elot yap év rovrots Tpia, wAds, e€ 
od yiverar wAivbos dotpaxwdys, SevTepov vdwp, 
Omep €o7l TO orepeoby Ta dotpakwdn, TpiTov TO 
mip Td cuvdyov Ta pépy adtod, 07 av bv adrod 
mAnpwBein i] TOUTOV /_yevents. 1 pavépwors yoov 
dds Tis eveaboecus ToUTWY AMO TOD TUpds cor, ov 
dpoudrns éveore Tots Gorpaxddect Kara Ta dua 
pépn. Kal omdtav ign tadra 76 Tip, TeAevobrar 7) y] 
BAN Tod by pod, Kal ouyKoMavrat Ta. HEpy Tou 
mndod, mpoepxeTat TE én porns ev TH TOT Tod 
bypod. Kal dud Thy emixpdrevay gmerau meus év 
mavrl Cai Kat gut Kat perdAdats. reyes yap 
éoTw, Srov _ byporns Kal Beppdrns dtp mépare 
dxodovbet. gore 8€ Toto ev TH méper Tob AiBov 
Kal TOY peta Moov expaves: év TO Sab d€ Kal 7 
gu7@ obx ovrws, ore TrouTwY Ta hépy ovk elol 
ouprennyora ets év ws Tots ABous, Kal Ort. ek 
tovTwy Karappoy Tis mpoPaiver, ex Sé Tav AiPwv 
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I. The tree has three properties, first from the 
nature of the earth, secondly from water, and thirdly 
from fire. For the growth of the plant is due to the 
earth, its solidity from water, and the union of its 
solidity from fire. We can see a good deal of this 
from earthenware. For there are three elements in 
it, the clay from which the potsherd is made, secondly 
the water which combines the clay, and thirdly the 
fire which causes the parts to set, until by its means 
the creation is completed. The demonstration of this 
unification by fire is found in the fact that the pottery 
consists of finely divided particles. When the fire 
has mixed these together, the wet matter is per- 
fected, and the parts of the clay cohere, and the 
result is dryness instead of moisture. Owing to the 
mastery of fire a ripening takes place in every animal 
and plant and in metals. For ripening occurs 
wherever moisture and heat each reach their own 
proper limit. This is obvious in the ripening of stone 
and metals ; but it is not so plain in the animal and 
the plant, because their parts are not compacted into 
one as they are in stones, and because some escape of 
moisture takes place in them, but in stones and 
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kat rev pera Mov ovK eevor karappon H Tus pas. 
7a yap Hepy adt@v ovK eloly dpawd, Kavred0ev 
oude Twa am abrav éfépxovrar, ws dro Tob Cwou 
Kal Tod purod Tepirrapara, ovde yiverau e€odéds 
95 TUS ddAn dro Tis dpardryros. €v @ yap dpaorys 
obdK éoTw, az’ avroo mavreas oddev Te eSepxerau. 
bua. trotro orepedv cor, els 6 adfdvec@ai ru od 
mépuKe. Kat ep 70 avtdveoBar mepuKos Seizat 
rém70u, ev @ av mAaruvbety kal mepatudein. AiBor 
dé Kat doTpaka Kal Ta rowaira aei elow év TABT®, 
g22bo0vTe adfavovow oure exretvovTa. mad Tots 
futots devrépy | Tpomep eveatt Kanars, éoTt Kal 
ededavars, 7 pres €oTi Suvapus é ex THs yijs epeAKopevy 
TO bypév. éore dé TH epeAkvaer Kanats Tes ép- 
xeTau els Torry, Kat TeActoirai mos 7 mreypus: kal 
5 dud, robro ws emt 70 wAetarov at pixpat Bordvar 
pd wpa pds 7pepas yevrOvran. 

Ovdx cori bé Tobro Kal ev ots ors q yap dry 
év tots Caous & €or kal? éaurny kal Sunpnuern. ovK 
éore be ovde 9 meus €i nev xXpyoer pddora Kal 
atrn. 9 ohn 5€ Tod putob ToUT® éort mAnaiov, 

1 Kal Ota TobTO ogurépa éoriv y TOUTOU yéveats. 
yervarar dé Kai avgdver kal omep paddov €or 
Aerrov év adt®, mapa 7d TUKVdY. TO yap TUKVOY 
modutpémwy Seirar Suvduewy Sud te Thy Stahopav 
Tob olkelov oxHpaTos Kal dia TO PHKOS TOY pepav 
abrod apos dAAnAa. Kavredbev d€urépa Kai purod 

15 yeveois, dia THY AeTTOTHTA Erépov pds ETEpov, Kal 
TaxuTépa % TeAciwots. Ta pépyn tev guT@v wes ert 
70 TA€iaToV ciow apaid, Ott 7 Beppdtyns adTa&v rh 
bypdérnra mpos Ta aKpa Tov dutav éféAxerar. S.a- 
areipetai re % VAN 7} OpemriKy els GAa Ta pépy 
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metals there is no such escape of moisture or sweat- 
ing. For their parts are not fine and nothing comes 
away from them like the waste product from an 
animal and a plant, nor is there any exit from their 
fineness. For where there is no fineness nothing 
whatever can come off. That,therefore, for which any 
growth is impossible is solid. For growth naturally 
requires room, in which broadening and extension is 
possible. But stones, sherds and the like always 
occupy the same space, and neither grow nor extend. 
Again, there is in plants a secondary form of move- 
ment, as they also have a power of attraction which 
draws the moisture from the earth. In this attrac- 
tion is a movement which takes place in space, and 
somehow the ripening is completed : for this reason 
small herbs are produced in one period of one day. 
This is not the case with animals ; for the matter Comparison 

in animals is individual and peculiar. For there is no a i 
ripening possible, except that which depends on 
material in its own possession. But the matter of 
which the plant is composed is near to it, and 
consequently its creation is quicker. What is lighter 
in it is created and grows fast compared to heavy 
material. For heavy material requires capacities of 
many kinds, because of the differences of its own 
form, and the comparative size of its parts. Con- 
sequently the birth of the plant is quicker, because of 
the comparative lightness of its parts, and its coming 
to perfection is more rapid. Generally speaking, the 
parts of plants are fine, because their heat attracts 
the moisture to their extremities. Also the matter 
which can absorb nourishment is attracted to all of 
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the plants ; what is superfluous flows out. Just as in 
the bathroom the heat attracts the moisture, and 
transforms it into steam, and this, being light, when 
it is in excess condenses into drops of water, so also 
in animals and plants the waste product rises from 
the lower to the upper parts, and descends again 
from the upper to the lower. 

Rivers which arise under the ground from moun- Parallel 
tains behave in the same way. ”For the matter of “te 
which they are composed is rain; and when the 
water grows large in quantity and is forced into a 
narrow channel] within, the excess of steam rises from 
them, which cuts through the earth by pressure from 
within ; and in this way springs and rivers make their 
appearance, which hitherto have not been visible, but 
have been concealed. 

II. We have explained the origin of streams and The cause 
rivers in our book on Meteorology. Therein we cg 
stated about earthquakes that they often disclose 
springs and rivers, which have not been visible 
hitherto, for instance when the earth is cleft by 
the vapour. We often find that springs and rivers 
join when an earthquake occurs. But this does not 
happen to a plant, because there is air in the fineness 
of its parts, and there is further evidence in that 
earthquakes do not occur in sandy places, but only in 
solid and dry soil, such as the soil in which rivers and 
mountains are. Earthquakes occur in such places 
because water and stones are solid®; but to rise 
because of its lightness is part of the nature of hot 
and dry air. So when the parts of the air coalesce 


@ Meteor. 349 a 12, 365 b 1. 
® i.e., do not consist of finely divided particles like sand. 
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and gain the mastery, they exert pressure on the spot, 
and a violent evaporation issues from them. But if 
the place were thin, it would not come out in this 
way, but in the way in which it occurs in sand. For 
vapour does rise therefrom, but little by little ; and 
consequently no earthquake occurs. But this does 
not happen in all solid ground—I mean this gradual 
issue of air. For its parts when collected together 
can cleave the earth, and this is the cause of earth- 
quakes in solid bodies. 

No such cataclysm takes place in the parts of plants why no 
and animals, but it does in all other things, and Sch thins 
particularly in earthenware vessels, in glass and the plants Ae 
metals. For in a body that contains finely divided “™""™ 
particles, it is usual for the evaporation to rise ; for 
the air makes it light. We quite often see this when 
we throw gold or some other heavy substance into 
water, and it immediately sinks to the bottom; on 
the other hand, when we throw in thin or small wood, 
it floats and does not sink. The failure of the wood 
to sink is not due to its leaves, for in many cases it 
does sink, nor because its material is heavy, but it is 
because the latter is solid and compact, while the 
former is finely divided ; what is finely divided can 
never sink entirely. Ebony and substances like 
ebony sink, because there is little fineness in them ; 
nor do they contain air which can lighten them. But 
they sink because their parts are extremely compact 
and solid. 

All oil and all leaves float on the surface, and this why oil 
we explain as follows. We know that there is in "!s- 
them both moisture and heat, and it is the custom 
of moisture to combine with particles of water ; while 
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heat causes the moisture to rise, as occurs in the 
season of spring. But it is the tendency of water to 
raise everything to its own surface, that is to the 
surface which meets the air, so as to make it rise. 
But the water does not rise above its surface; for 
the whole surface is one with the surface of the air. 
For this reason, too, oil rises to the surface of water. 

But there are also some stones which float on the 
surface of the water, because the empty spaces in 
them are more than their own parts, and because the 
air space is greater than the space occupied by the 
earthy body. For it is the nature of water to rise 
above the earth, and of air to rise above water. But 
the character of the air enclosed in the stone rises to 
the surface of the water and combines with the whole 
air, for like always attracts like, and the nature of the 
part follows the whole to which it is attached. If, 
then, the stone is light, half of it will sink in water, 
while the other half will float on top, because the air 
in it is more than the rest of the body of the stone. 
This is why all trees are heavier than stones of the 
same size. Stones like these are produced by the 
violent collision of wave with wave. First of all foam 
is produced, and then this congeals with the con- 
sistency of oily milk, and when the water is dashed 
against the sand, the sand collects the fat part of the 
foam, and the dryness of the sea dries it with its 
excess of salt; and so the particles of sand cohere, 
and in length of time become stones. 
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The proof that the sea makes sand by itself is that The _ 
not all earthis fresh ; when, then, some water remains Ly Sa . 
in it, the air is prevented from making any change of 
state. But when the water continues a long time in 
its enclosed space, since the air cannot reduce it to 
likeness with itself (for the earthy parts in the water 
which are salt still have the mastery), as they gradu- 
ally grow hot they make both into a sort of natural 
clay. This cannot happen in fresh water owing to its 
freshness and lightness, but only in salt water, because 
the dryness of the earth in it gains the mastery, and 
either changes the water into its own form, or into 
something akin to it, and each is changed. But the 
hardness of the earth, hardening the consistency of 
the water as far as it can, divides up the clay into 
small parts of its own; this is why earth which is 
close to the sea is sandy. 

A similar thing happens on plains which have 
nothing to shield them from the sun, and are also far 
away from fresh water. For the sun dries the parts 
of the fresh moisture, and what is of the nature of 
earth abides, and because the sun persists in this 
unprotected spot the parts of the clay are divided up, 
and hence sand is formed. ‘The proof of this is that 
in a place of this kind, if we dig a deep hollow, we find 
natural clay and this is the basis of sand. But sand 
is only formed incidentally. This happens because 
the sun, as we have said, is long in moving from it, 
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and because of its distance from fresh water. We 
must in like manner reflect on the saltness of sea 
water. For the basis of all water is fresh, and saltness 
only comes to it in the manner we have described. 
And this is perceptible proof that the earth is beneath 
the water, but necessarily and naturally the water is 
above. 

Consequently water has a betterright to beregarded 
as an element than earth. Some have regarded 
water as the most important of all elements ; the 
water in the sea is the greatest quantity of water, and 
on these grounds this has been chosen as an element 
from all other waters. But it is only natural that the 
water should be above the earth, seeing that it is 
lighter than the earth. Hence we have shown that 
fresh water is on the whole lighter than sea water. 
To demonstrate this let us take two equal vessels, and 
put fresh water into the one and salt water into the 
other. Then take an egg and put it into the fresh 
water ; it will sink immediately. After that put it 
into the salt water, and it will float, and will rise 
above the parts of water of this kind, because its parts 
have not so intimate a connexion as the parts of fresh 
water. The parts of fresh water cannot sustain the 
weight owing to their lightness, but those of the sea 
water can because of their density ; and for this 
reason that which is placed on top of it does not sink. 
So it is natural that nothing can sink or be born in 
the Dead Sea ; for the dryness in it has the mastery, 
as in everything which approaches to the form of 
earth. So it is obvious from this that the water 
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which is thick lies below that which is not. For the 
thick is of the nature of earth, but the light and fine 
is of the nature of air. Consequently fresh water 
stands above all other water; for it is by nature 
further from the earth. So now we know that water 
furthest. from the earth is natural. And we have 
shown that fresh water floats on the top of sea water. 
This became naturally obvious and necessary from the 
evidence we have adduced. But salt is generated in 
stagnant water, by which fresh water becomes briny. 
But the saltness of the earth is greater than that 
saltness. For the air enclosed in the latter remains, 
but in the former does not. Consequently the body 
of the earth is not so, having in every way some 
share of sweetness, even if this type proceeds from 
water which comes from the earth itself in the form 
of sweat. 

III. In addition to this we must recognize that wild 
herbs and their types are formed from a composite 
and not a simple substance, but in the same way as 
saltness comes from the sea water and from the 
substance of sand. For vapours rising when they 
coalesce can produce the cause of the birth of herbs ; 
for the air sinks down and bedews the spot, and from 
it will arise the forms of seeds through the power of 
the stars. But the essential matter is water, even 
though there are differences in the form of water. 
For it is only fresh water which rises ; salt water is 
heavy and does not rise together with the fresh. 
That which comes to the surface is what is lighter 
than water. If this is attracted by the air, it grows 
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light and rises still more, and thence arise springs and 
rivers in the mountains, and follow on a long way: 
A proof of this is the blood which rises to the brain. 
For as some of it owing to food rises with the evapora- 
tion, so it is with all waters. For a portion of the 
salt water rises with it, which the heat dries, into the 
form of air, which is completely above all water both 
fresh and salt. We have found an example of this 
principle in many baths. For when the heat affects 
the salt water, it lightens its parts and a vapour arises, 
which was formed at the bottom of the bath, and the 
solid particles of salt rise at the same time as the 
natural moisture (for this is not of the form of air), so 
that they follow the evaporation, which arises in the 
form of one cloud after another. When many have 
sped upwards, the ceiling is crowded with them, and 
then they collect and condense and fresh water falls 
down ; and so in all salt baths there is fresh water. 
Herbs which appear in salt water cannot grow be- 
cause of the dryness. For the plant needs two things, 
material and room, both of a kind suitable to its 
nature. When both these conditions are present, the 
plant makes an advance. When we find the neces- 
sary material a long way from a suitable temperature, 
the plant comes to nothing ; for its being in a place 
where the temperature is unsuitable is a hindrance to 
its existence. So normally we do not find a plant in 
snow, though we sometimes see a plant appearing in 
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it, and some animals, particularly worms. For these 
are bred in snow and so is mullein, and all sorts of 
bitter herbs. But the snow does not help them to 
advance, unless some other cause is combined with it. 
The cause in question is, that the snow descends like 
smoke, the wind makes it coalesce, and the air binds 
it- together. But there is a certain fineness in its 
parts; for there is confined in it a certain warm 
element of air, and there also remains impure water 
from it. So when the air enclosed in it suffers greater 
expansion, and the sun is present, the air imprisoned 
in the snow breaks out, and the impure moisture 
appears, which is forced to coalesce by the heat of the 
sun; and thus some plants grow. But if the whole 
spot is covered with snow no plants grow in it, or else 
they have no leaves; for a suitable temperature is 
missing, which is an essential part of the plant’s 
growth. So flowers and leaves are found mixed in 
small plants and places which have a fair mixture of 
air and water ; but in other places which are not of 
this nature flowers and leaves of any plants which 
occur in the snow are scanty. Similarly in many 
places which are both salt and dry generally speaking 
no plants appear. For these places are far away from 
a suitable temperature ; for the soil is poor when 
moisture and heat, both associated with fresh water, 
are missing. But at times swect soil becomes dead, 
and then plants do not grow in it quickly. 


In warm places where there is fresh water and-Monntain 
t plants. 


plenty of heat, ripening occurs from two causes, tha 
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is from the nature of the situation and of the air 
which is in it. The ripening of the air is due to the 
heat of the sun in the place. Thence the mountains 
draw their moisture, and the heat of the air helps 
them. There the ripening takes place quickly ; and 
this is the reason why plants usually grow in the 
mountains. But in sandy places, as we have said 
before, the saltness gets the upper hand, and fine 
particles exactly alike remain in the particles of sand. 
So the sun has no power to produce and establish any 
continuity of existence. Consequently in such places 
plants usually do not grow ; but if they grow at all 
they do not show distinct and different forms, but 
forms which are very similar to each other. 

IV. Plants which grow on the surface of the water Plants in 
only do so because of the density of the water. For ste ee 
when heat touches the water, which on the surface is 
incapable of movement, something like a cloud comes 
over it, and it retains a little air, the moisture grows 
impure, and the heat draws it up; this spreads over 
the face of the water and so the plant grows. But it 
has no root because a root is fixed in the parts of the 
earth, and has its parts distinct. A plant of this kind 
has no leaves, because it is far from a suitable tem- 
perature, and its parts do not cohere. This kind of 
plant only grows like leaves, and is called a rock plant. 
Of other plants which grow in the soil, since the parts 
of the earth cohere, the parts necessarily show the 
same characteristics. Plants which are compacted 
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from the earth grow from putrescence in a moist and 
smoky soil. For the putrescence retains the air ; and 
when the rain and the wind grow strong, the sun 
makes them come out and forces them to grow dry 
and compact, and the dryness of the soil makes their 
roots ; thence grow plants, fungi, truffles and the like. 

“All these naturally grow in warm places, because 
the heat warms up the moisture in the recesses of the 
earth, and the sun holds the heat there ; hence occurs 
evaporation, and hence the change into a plant. 
Similarly in all places that are usually hot, the produc- 
tion of the plant reaches fulfilment. But cold places 
produce the same result, but for an opposite reason. 
For the cold air compresses the heat below, and forces 
its parts to cohere, and the place gets heated together 
with the moisture which is in it. When the excessive 
moisture dries up, the ground splits, and plants issue 
from it. In fresh ground in which water is generally 
not far absent, when the air enclosed in the earth is 
dried, and the moisture of the water has grown solid, 
and the same air remains in the recesses of the water, 
plants emerge like the medicinal water-lily, and many 
other forms of small plants which grow under such 
conditions. But they do not grow to any length, 
because their roots in the earth are only superficial. 
Similarly in places where hot water runs, plants often 
grow because the heat of the water attracts the 
-vapours adhering to the ground, and the cold nature 
of the earth’s moisture remains below, and the air in 
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the moisture coheres. When the warmth of the air 
increases, the plant again grows in it, but only after 
a considerable time. But small plants which appear 
in sulphurous places grow when the winds blow 
sharply, and produce a counterblast and meet each 
other; then the air in them is roused to activity, 
the ground gets hot and fire comes from it, and after 
this the yellow orpiment in it comes to light, which 
’ descends from the impurity of the air, and fire coupled 
with putrescence is attracted (for this is yellow 
orpiment) ; then plants grow from it. As we have 
explained before, these do not put forth many leaves, 
because a suitable temperature is absent from them. 

All that plants produce which is good for food, Edible 

grows in hot, light and high places, and especially in pee 
the third and fourth zones; again, the tree which 
produces anything like food grows in high cold places. 
For this reason there are many types in such places, 
because of the attraction of the moisture and the 
suitable temperature arising from the heat of the sun 
on wintry days. Similarly natural soil easily pro- 
duces oily plants; for an enclosure of the moisture 
takes place in fresh soil, as we have already said. 

VY. The plant, again, which grows among hard Beek plane 
stones only appears after alongtime. For the air en- grow. ~ 
closed in such places is forced to rise, but finding no 
exit owing to the strength of the stones, it returns 
and grows hot, and attracts the moisture which is left 
behind in the stones upwards, and from it issues an 
evaporation combined with moisture, with a freeing 
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of the smallest parts among the stones; for it is a 
characteristic of stones that the sun should assist 
them by its own heating. And so plants do grow 
from such soil. But they do not grow to a height 
unless they are near to soil or moisture; for the 
growth of a plant needs earth, water and air. The 
plant must be considered in this way ; if it is facing 
the sun it grows fast, but if it faces towards the 
setting sun the process is slow. Again, the plant in 
which the moisture preponderates does not allow the 
air to rise, and therefore is not nourished. In the 
same way, when the dryness preponderates, the 
natural heat rises to the extremities, and blocks the 
ducts of the plant through which there was a passage ; 
and so the plant is not nourished. 


VI. Generally speaking every plant requires four Conditions 
conditions, a differentiated seed, a suitable soil, a tife, 


proper allowance of water, and similarly of air. When 
all these conditions are present, the plant is born and 
grows ; when they are absent, the plant is weakened 
by their absence. The plant which comes up in high 
places, if it is a true form, will be more useful, and 
better adapted for medicine ; but the harder fruit 
does not generally ripen. Places far removed from 
the sun are not productive of many herbs. Similarly, 
if the sun’s rays grow long in the day time, as it moves 
and masters the wetness, the plant has no power to 
put forth leaves and fruit. What, then, must we con- 
clude about plants which grow in wet places? In 
these, when the water is stagnant, a kind of foulness 
is produced, and there is no power in the air to refine 
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the particles of water. For the air itself is enclosed 
in the recesses of the earth, and prevents the density 
of the water from rising. If, then. the wind is exces- 
sive in the district, and the earth becomes thickened, 
and the air enclosed there becomes compressed and 
the wind compresses the moisture, plants will grow 
from that moisture, not differing much from each 
other in form and shape, because of the persistence 
and density of the water and the heat of the sun from 
above. Again, with regard to plants which grow in 
moist places, their surface grows green on the face of 
the earth, I say that in such a place there is little 
fineness. When the sun strikes it and causes the 
moisture therein to move, it heats up the spot by the 
movement which arises, and by the heat which is 
enclosed in the recesses of the earth. This does not 
occur in places in which the plant has no means of 
growth. Then when the moisture disperses by its 
own natural spreading, smoke arises above the earth 
like a green veil and a plant appears which has no 
leaves, arising from the same type of plant as that 
which appears on the surface of the water. It is 
bigger than the former kind, because it is near the 
soil, and cannot rise and spread. Frequently among 
plants another grows which is not of the same type 
and unlike it without a root. Its movement occurs as 
follows ; when a plant of many thorns grows in oily 
water, its parts open and the sun draws up its 
putrescence, and causes it to ripen, and by its own 
nature combined with the moderate temperature it 
gives assistance to the putrescent spot, and from this 
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putrescence the plant grows, so that threads spread 
allover it. This is peculiar to plants that have many 
thorns. Thence arises the herb known as mercury 
and similar plants. But all herbs whether they grow 
above the earth or in it, depend on one of these five 
conditions; seed, moisture from water, a suitable 
soil, air and planting. These five one might say are 
the roots of plants. 

VII. The growth of trees follows three methods ; 
either they produce their fruit before their leaves, or 
at the same time as their leaves, or after them. A 
plant exists which has neither root nor leaves ; another 
has a stem without either fruit or leaves, called 
chrysocome or chrysitis. Plants which produce the 
fruit before the leaves have considerable oiliness. 
When the heat which naturally exists in the plant 
has spread through it, its ripening accelerates, and 
strengthens and boils in the branches of the plant, 
and prevents the sap from rising; then fruit and 
leaves grow. But in plants which put forth leaves 
more quickly, what are we to think? The nature of 
the wet plants is various. For instance, when the 
heat of the sun begins to scatter the particles of water, 
the sun draws the particles of moisture upwards, 
and the ripening is a slow process, because the 
ripening of the fruit only takes place by congealing, 
and the leaves come out before the fruit by the 
addition of much moisture. In these cases there is 
often considerable oiliness, when the moisture which 
is in the plant gets cooked, and a thick steam rises 
from it, and the air together with the sun attracts it ; 
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for then from that moisture oiliness and fruit and 
leaves all emerge in one output. 

The ancient philosophers all maintained that all Leaves and 
leaves are fruit. So one must recognize that when add 
the moisture is so great that no ripening takes place, 
and there is no congealing owing to the expansion of 
the air and the upward attraction of the sun, then 
this moisture, upon which the ripening has not oper- 
ated is changed into leaves; which have no other 
purpose except the attraction of moisture and to serve 
as a protective covering for the fruit from the excess- 
ive heat of the sun. At the same time leaves are not 
so essential as fruit ; for the sap which rises when it 
changes becomes the leaves, as we have said. The 
same process can be detected in olives, which often 
fail to produce any fruit of their own. For when 
nature causes ripening, some of the thin moisture, 
which has not been ripened by the heat, rises first. 
This moisture then produces the leaves. But its 
ripening is the flower. But when the ripening is 
completed in the second year, the fruit is produced, 
and the material achieves its proper end according to 
the available space. 

Thorns similarly are of the class of plants, but have thorny 
not the same constitution. For instance, in the plant planes: 
there is fineness, and at the beginning of its existence 
a ripening takes place, and the cold moisture rises, 
and after this a short determination takes place, 
which goes all through that fineness. The sun then 
causes this to cohere, and from this thorns are pro- 
duced. Consequently their form is pyramidal; for 
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their growth begins thick at the end and rises to a 
fine point. This happens because the air, spreading 
gradually through the plant, increases its parts with 
a stretching of the material. In this way every tree 
or plant grows whose head is pyramidal. 

VIII. The green colour must be the most common Colour in 
characteristic in trees. For we see that, as whiteness °** 
is their most common characteristic within, so is 
greenness without. This is because they use material 
which is nearer and more ripe. Greenness must be 
present in all plants, because their material draws and 
thins the wood of the tree, and the heat causes a 
rapid ripening, and some moisture survives there, 
which appears on the outside ; this is the greenness 
which appears in plants, unless the ripening becomes 
greater.? But it is midway in power between the 
leaves and the wood. Greenness is not destroyed, if 
there is moisture in it, which arises from the nature 
of the earth. From both these causes the green 
develops. A proof of this is that the bark of the tree, 
when it gets dry, turns black, but within it is white. 

In trees between these two colours is a green colour 
on the surface. 

There are three types of form in plants; some Types of 
grow upwards, some downwards, and some in between piate 
the two. Those that stretch upwards do so because 
their nature appears in the pith, and attracts the heat, 
and encloses in itself the air, which exists in its fine- 
ness. But they adopt a pyramidal shape, just as fire 


2 This appears to mean nothing. 
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is pyramidal in its own material and grows light. In 
the case of those which extend downwards, the 
passages become obstructed. For when ripening 
takes place, then the material of the moisture grows 
thick, in which the pith lies. Then the light portion 
rises upwards, while the moisture returns to the parts 
below ; for its own weight causes its movement. But 
plants whose movement is between up and down, are 
of the following nature. The moisture grows thin 
because a suitable temperature is near at the time of 
ripening, and its passages are in an intermediate 
condition, and its matter spreads both up and down. 
The first ripening takes place under the plant, the 
second in the pith, which comes up out of the ground, 
and is in the middle of the plant ; after this a division 
takes place, which is due to the second, not to the first 
ripening. A third form of ripening takes place in the 
animal ; for this form of ripening only occurs through 
the division of the limbs and the natural differences 
of one part from another. But plants grow quite 
close to one another, and for this reason multiply in 
many places. Generally speaking, the material of 
plants spreads downwards. 

The forms of plants depend on the nature and quan- 
tity of the seeds, flowers of plants and their fruit 
depend on moisture and material. In all animals the 
first movement and ripening takes place within them, 
but from this moyement not all animals arise. But 
in plants themselves the first ripening begins, and 
then their development depends on their nourish- 
ment. Every tree then grows upwards until its 
development is complete. The reason is that in the 
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case of every animal its height approximates to its 
breadth, but in the plant they are widely different, 
because their root, consisting of water and fire, makes 
its way upwards, that the plant may fulfil its nature. 
The differences in the branches of plants are due to 
their excessive fineness. For when the juices are 
compressed, their nature grows hot and hurries on to 
the ripening stage, and so branches will take shape 
and leaves grow, as we have said before. 

IX. The falling of the leaves of trees is due to the 
increase of their quickly-made fineness. For when 
the moisture is ripened with the material, they 
become pyramidal in shape, and after this they grow 
thin. And when the material appears with complete 
ripening, then the extremities of the passages are 
completely blocked up above. For this reason. when 
the leaves have no matter, they dry up and fall. But 
when the opposite of what we have described occurs 
the plant does not suffer loss of Jeaves: but when 
coldness masters the plant, the heat enclosed within 
it warms it up, and the appearance of coldness is seen 
outside in its extremities, and in that case the leaves 
turn grey, and do not fall, as they do not in the case 
of olives, myrtle and the rest. 


The falling 
of leaves, 


But when trees and plants have the power of Fruit 


violent attraction, fruit-bearing occurs at the same 
time ; which happens because their nature causes 
considerable ripening successively, and at each ripen- 
ing produces a quantity of fruit. And so some plants 
bear fruit many times in the year. But the plant 
which is of the nature of water bears fruit sparsely 
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because of the predominance of water in it, and the 
thickening of its own passages, and the dropping off 
of its roots. But when the heat becomes strong, and 
its ripening accelerates, the moisture becomes light 
and does not congeal; in this case it will not bear 
fruit again. This is found in all small wild herbs, and 
even in some garden herbs. 

Greyness is found in very hot places, and in these Grey colour 
there is very little fruit because of the moisture, inate 
because the passages are narrow. When nature 
wishes to produce ripening, but has not sufficient 
moisture in the material, then the passages become 
narrower. Then the ripening reverses and the heat 
makes it continuous ; then it appears between white 
and black in colour. When it takes place in this way, 
then the wood goes black first, and so does all the 
part near it become grey ; this can be seen in the 
ebony and the elm. Ebony sinks in water, because 
its parts cohere, and its passages are narrow, and no 
air enters them. When white woods sink, it is due 
to the narrowness of their passages, and the excess of 
moisture which obstructs them, so that no air can 
enter into them. The flower is made entirely of a light 
material, when ripening begins ; this is why it comes 
first in plants, as we have shown. In this way we 
explain the reason why plants bear leaves first and 
fruit afterwards. 

The colour which occurs in plants having narrow Other 
passages will be blue and will incline to whiteness our 
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kal oUpTHYyVUTaL 6ptovov Aious a) KoyxvAtous. ore 
S€ Kara otpdyya pel, pevov ev TO olkeiy elder 
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because their parts are compressed. When there is 
a mixture of conditions, the colour is grey. The 
reason why some plants have no flowers is generally 
owing to the difference of their parts and their light- 
ness, roughness or thickness. Date-palms have no 

flowers, nor do figs and plants similar to these. 
Trees with thick bark grow by the expansion 
of moisture and the pressure due to heat. This is 
true of the pine and the date-palm. The plant that 
exudes milk has this in the middle of it. The heat 
below is stronger and the oiliness resides there. 
When the heat begins to ripen, the oiliness turns to 
its natural moisture and congeals with a quick 
coalescence. As the place grows hot the thick moist- 
ure, like milk, is formed, and an evaporation rises 
from the moisture which draws the milk to the ex- 
tremities, and the moisture controls the heat which 
appears, and so the milk is congealed ; for it is the 
nature of heat to congeal. But in cases in which the 
milk congeals very hard it is due to cold in the tree ; 
and when thus congealed it afterwards issues from its 
proper place. Then it becomes gum. Gum when it 
is hot comes out in the form of drops; but when 
it comes into contact with the air, it grows solid ; it 
also flows in temperate regions and is then like water. 
In other cases it flows out and congeals as hard as 
stone or shell. But when it exudes drop by drop, it 
remains in its own form and becomes like what is 
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829 b o§8es eAKEL pera Beppdrntos Tob jAtov, dmep 
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Kowa Tob Sev8pov, 6 orav mpoopeivy és adr 6 
5 jAwos, Kal ovTws yiverae 6 XupLos Tod Kapmob 
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called beeswax. That which changes into a form like 
stone is on its appearance very cold. But heat is the 
cause of its seeming so ; and when it is cold and then 
becomes fluid, it hardens like stone. Some trees 
again change in the winter, some become green and 
some grey, and neither their leaves nor fruit die, 
because the plants in which this happens have a thick 
heat above and a light moisture in their roots ; so as 
the year advances, the moisture controls the colour 
because of the coldness of the air. And, when the 
heat meets the cold, the heat drives the moisture 
outside, together with the colour on the surface with 
which it is tinted, and the tree follows this colour. 
But when the coldness returns and the dryness is 
made active, and the moisture controls the heat, then 
the colour becomes grey. 

X. Fruit becomes bitter when the heat and moist- 
ure are not complete in the ripening. For the cold 
and dryness prevent the full development, and so the 
fruit turns to bitterness. The proof of this lies in the 
fact that the bitter when cast into the fire becomes 
sweet. But the trees which grow in acrid water 
produce sweet fruit, because the tartness combined 
with the heat of the sun attracts what is of its own 
quality ; that is to say cold and dryness; and soa little 
sweet moisture remains within. The interior of the 
tree grows hot when the sun remains on it, and so the 
juice of the fruit remains somewhat tart. As it gets 
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riper, the tartness is little by little resolved, until it 
is all spent and the sweetness appears. Then the 
fruit will be sweet, and the leaves and twigs dry. But 
when the ripening is complete, the fruit grows more 
bitter. This is due to excessive heat combined with 
little moisture. For the moisture is exhausted, and 
the fruit causes the heat to rise and then the fruit is 
bitter. And the stones of the fruit are pyramidal in 
shape, because of the attraction of the heat and the 
excessive cold and moisture that lies within it, which 
are of the nature of acrid water. For the moisture 
remains in the middle and thickens and refines the 
extremities. But trees which are in a place of suit- 
able temperature hasten on their ripening before the 
winter days, because when the heat approaches a 
suitable temperature, and the moisture becomes 
evident and the air clear, and the fruit does not need 
much heat or ripening, then its ripening accelerates 
and gets forward before the days of winter. So in 
all trees when they are first planted the acrid or 
astringent taste predominates, since the moisture, 
when it is in their extremities, ripens those parts 
which are in the middle of the trees, from which the 
material of the fruit arises; dryness continues and 
succeeds the moisture, and so the first ripening is 
necessarily rough or bitter or tart. The reason is 
that the ripening occurs combined with heat and 
moisture. But when the moisture and dryness are 
greater than the heat, the fruit that comes from it is 
not properly ripe at first, because the growth of the 
fruit is at the beginning lacking in sweetness. But 
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the fruit of the ben-nut tree is sweet at the beginning, 
when it first appears; but generally speaking they 
are astringent and when mixed bitter. The reason 
is that the tree is thinin branches. But at the season 
of ripening, when the passages are broad, heat follows 
the moisture, and the fruit ripens, and is sweet to 
start with. But in course of time because of its 
fineness the tree contracts the passages, and the 
coldness and dryness master the heat and moisture, 
and then the fruit changes to astringency. The sun 
again gets the mastery with its heat, because of 
the attraction of the excessive dryness in that seed 
which is on the surface of the trees, and the coldness 
masters the dryness, and the fruit is of considerable 
astringency. Then the natural heat rises up again, 
and the heat of the sun assists it from without, the 
heat and dryness prevail and the fruit becomes 
bitter. 
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ON MARVELLOUS THINGS 
HEARD 


(DE MIRABILIBUS AUSCULTA- 
TIONIBUS) 





INTRODUCTION 


Turis curious collection of ‘‘ marvels ’’ reads like the 
jottings from a diary. All authorities are agreed that 
it is not the work of Aristotle, but it is included 
in this volume as it forms part of the “ Corpus ” 
which has come down to us; most Aristotelian 
scholars believe that it emanated from the Peri- 
patetic School. Some of the notes are puerile, but 
some on the other hand are evidently the fruit of 
direct and accurate observation. 
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25 TOUTOUV TOU TEpiTTwMpaTos TA Onpiov mpoteTat. 
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1. In Paeonia they say that in the mountain called 
Hesaenus, which divides Paeonia from Maedice, there 
is a wild beast called ‘“‘ bolinthus,”’ which the Paeon- 
ians call ‘‘monaepus.” They say that the beast is in 
general character like an ox, but that it is larger and 
stronger, and also more hairy ; for it has a mane on 
its neck like a horse, stretching down very thickly, and 
spreading from its brow to its eves. Its horns are not 
like those of oxen, but are turned downwards, and come 
toa sharp point by the ears ; each of these holds more 
than three pints and is pitch black, but they shine 
as though they were peeled. But when the hide is 
skinned it covers the space of eight couches. But 
when the beast is hit it flees, and even if incapacitated 
continues to do so; its flesh is sweet. It protects 
itself by kicking and voiding excrement over a dis- 
tance of forty feet ; it easily and often employs this 
form of defence, which scorches so fiercely that it 
will scrape off a dog’s hair. They say that it has this 
effect when the animal is disturbed, but that it does 
not scorch when it is undisturbed. When they bring 
forth their young they meet in large numbers, and 
collecting in a herd all the biggest bring forth young 
and void excrement in a circle. For the beast voids 
a great deal of such excrement. 
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1 dis 8 dyxevovros éxéBn, B. 
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2. They say that camels in Arabia do not mate 
with their dams, and will not do so even if force is 
used. A story is told that once, when no stallion 
was available, the man in charge secretly introduced 
acolt. Apparently the colt completed the mating, 
but soon after bit the camel-driver to death. 

- 3. They say that the cuckoos in Helice, when they 
are going to lay eggs, do not make a nest, but lay 
them in the nests of doves or pigeons, and do not sit, 
nor hatch, nor bring up their young ; but when the 
young bird is born and has grown big, it casts out of the 
nest those with whom it has‘so far lived. It becomes 
apparently a fine strong bird, so it can easily master 
the others. They say that the ring-doves so delight 
in this, that they join in turning out their own young. 

4. Goats in Crete when they are wounded with 
an arrow appear to hunt for dittany, which grows 
there. When they have eaten it, they immediately 
pull out the arrows. 

5. They say that some deer in Achaea, when they 
shed their horns, go in to such places that they 
cannot easily be found. They do this because they 
have nothing to defend themselves with, and because 
the points from which they have cast off their horns 
are painful. In the place of the horns ivy may often 
be seen to have grown on them. 

6. In Armenia they say that a plant grows which 
is called leopard’s bane. When a leopard has been 
seen, they anoint a victim with this, and set him free. 
When the leopard has touched this, he apparently 
seeks human excrement. So the hunters, putting 
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this in a vessel, hang it from a tree, in order that he 
may get tired of jumping for it, and so may be 
captured. 

7. In Egypt they say that sandpipers fly into the 
mouths of crocodiles, and pick their teeth, picking 
out the small pieces of flesh that adhere to them 
with their beaks ; the crocodiles like this, and do 
them no harm. 

8. They say that in Byzantium the hedgehogs can 
distinguish when the wind blows from the north and 
from the south, and promptly change their holes ; 
when the south wind blows, they make the openings 
from the bottom, and when the north wind from the 
sides. 

9. The goats in Cephallenia apparently do not 
drink like other quadrupeds, but every day turn their 
faces to the sea, open their mouths, and inhale the 
air. 

10. They say that in Syria there is always one 
leader of a herd of wild asses. When one of the 
younger animals wishes to mate with a female, the 
leader is enraged and pursues the young one until 
he catches him, and then stooping between his hind 
legs tears out his organs. 

11. They say that tortoises when they have eaten 
a snake eat marjoram on top, and that if they do 
not find any they die quickly. Many shepherds have 
experimented to see if this is true, and when they see 
a tortoise eating a snake pull up the marjoram ; 
whenever they do this they see the tortoise die in 
a short space of time. 

12. The organ of the marten is said to be unlike 
that of other animals, being as hard as a bone, in 
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whatever condition it is. They say that it is an 
excellent cure for strangury and is eemyatered in 
powdered form. 

13. They say that the woodpecker climbs up trees 
like a Ward, upside down and on its belly. It is said 
to feed on insects from the trees, and to dig so deep 
into the trees in its search for worms, that it actually 
brings them down. 

14. They say that pelicans dig up the mussels 
which live in rivers and swallow them; then when 
they have taken in a quantity they vomit, and so 
eat the flesh of the mussels without dealing with 
their shells. 

15. They say that in Cyllene in Arcadia the black- 
birds are white, but not in any other place, and that 
they have harmonious voices and come out into the 
moonshine ; and that if one were to try by day, they 
are very hard to catch. 

16. It is said that the honey called flower honey 
at Melos and Cnidos is sweet-scented, but only lasts 
for a short time, but that there is bee-bread in it. 

17. In certain parts of Cappadocia they say that 
honey is made without wax, and that it is of the 
consistency of oil. 

18. At Trapezus in Pontus honey from boxwood 
has a heavy scent ; and they say that healthy men 
go mad, but that epileptics are cured by it immedi- 
ately. 

19. They say that in Lydia much honey is collected 
from trees, and that the inhabitants make small balls 
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out of it without wax, that they cut pieces off by 
violent friction, and use them. The same thing is 
done in Thrace, but it is not so hard though rather 
gritty. They say that all the honey that sets retains 
the same bulk, not like water and other liquids. 

20. Chaleidian grass and almond are most useful 
for making honey. For they say that the greatest 
quantity is produced from them. 

21. They say that bees are stupefied by myrrh, 
and cannot bear its smell ; some say that bees sting 
violently those smeared with myrrh. 

22. Among the Illyrians they say that the people 
called Taulantii make wine out of honey. When they 
have squeezed out the wax, they pour in water and 
boil in a cauldron, until only half the liquid is left ; 
then they pour it into earthenware vessels ; they say 
that it ferments in these for a long time, and that 
it becomes vinous, sweet and strong. They say that 
this has occurred even among sonie people in Greece, 
so that it shows no difference from old wine ; but 
that when they sought for the mixture later on they 
could not find it. 

23. In Thessaly they record that snakes are born 
alive in such quantities that if they were not eaten 
by storks the people would leave. Consequently 
they honour storks, and it is unlawful to kill them ; 
if anyone does so, he is liable to the same penalties 
as a murderer. 

24. In the same way at certain times in Sparta, 
it is said that there is such a crowd of snakes, that in 
times of famine the Spartans use them as food ; 
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hence they say that the Pythian oracle called them 
“ serpent-necked.” 

25. In Cyprus they say that mice eat iron. 

26. And they say that the Chalybes, in one of the 
islands lying above them, collect gold from many of 
these creatures. For this reason apparently they 
cut up the mice which they catch in mines. 

27. It is said that when one goes from Susa to 
Media in the second stage there is a large quantity 
of scorpions. Consequently the king of the Persians, 
whenever he went through the district, stayed there 
three days, ordering all his men to hunt; and he 
gave a prize to the man who caught most. 

28. In Cyrene they say that there is not one kind 
of mouse but many, differing in shape and colour ; 
for some have flat heads like polecats, and others are 
shaped like hedgehogs, which they call “ echines.” 

29. In Cilicia they say that there is a whirlpool; 
when birds and other creatures which have been 
drowned are put into it, they come to life again. 

30. Among the Scythians called Geloni they say 
that there is a beast, excessively rare, which is called 
“‘tarandos ’’¢; they say that it changes the colour of 
its hair according to the place it is in. For this 
reason it is difficult to catch ; for it becomes the same 
colour as the trees and the ground, and generally of 
the place in which it is. But the changing of the 
colour of the hair is most remarkable ; other creatures 
change their skin like the chameleon and polypus. 


2 Probably reindeer or moose. 
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But this animal is of the size of an ox. But its head 
is of the same kind as a deer. 

31. It is said that at Abydus a man who was mad 
went into the theatre and watched for many days, 
as if there were people acting, and showed his ap- 
proval ; and when he recovered from his madness, 
he said that he had enjoyed the best time of his life. 

32. In Tarentum they say that a seller of wine 
went mad at night, but sold wine by day. For he 
kept the key of his room at his girdle, and, though 
many tried to get it from him and take it, he never 
lost it. 

33. In the island of Tenos they say there is a cup 
containing a mixture, from which they very easily 
kindle a fire. And among the Bithynians in Thrace 
there is in the mines a stone called “ spinos,” from 
which they say that fire is kindled. 

34. In the island of Lipara they say that there is 
a place with a down draught, in which if they hide a 
pipkin, anything they put into it boils. 

35. In Media and in the district of Psittacus in 
Persia there are fires burning, a small one in Media, 
but a large one in Psittacus with a clear flame. For 
this reason the Persian king built his kitchen near it. 
Both are on level ground and not in high places. 
These can be seen both by night and by day. but 
those in Pamphylia only by night. 

36. Also they say that in Atitania, near the bound- 
aries of Apolloniatis, there is a rock, from which the 
fire which rises cannot be seen, but when oil is poured 
over it, it blazes. 

251 


833 a 
10 


15 


20 


25 


ARISTOTLE 


37. Aé€yerau be kal 74. ew orn hav ‘Hpardetey 
KaicoOat, Ta prev Sia TavTds, ra be viKrep pdvor, 
as 6 “Avvavos mepim)ous loropet. Kat 76 ev 
Aundpa dé pavepov Kal _ Proyases, ob poy hwépas, 
GANG vdKTwp povov. elvan dé Kat ev TOnxovoas 
pact mup@des pev Kat Oepyov éxtdmws, od pry 

Kaldpevov. 

38. To 8 ev TH Aundpa more Kai éxdurety dnot 
Zevopavys én ern €xkaidexa, 76 dé Poop 
eraveABely. tov 8 ev TH Aizvy ptaxa obte ro- 

t A mw 
ywon paciv ovre cuveyp, GAAd did TOAABY evdv 
yivecBat, 

39. Adyerar dé xat wept Avdiav dvalécar mip 
mdpadnbes, Kat Kaleoba é¢” Hudpas émrd. 

A A 2 ee fe ‘. \ te 

40. Oavpaorov 6é TO ev LeKxedia TEpl TOV pvaka 
ywopevov' 7d yap mAdtos éaTl TO THs Tod mupos 
» , , , ‘ 4. ow, > 
avalécews TecoapdKovra aTadiwy, To dé tipos bu 
od déperar, Tea. 

41. Daot dé tov ev TH Opdky Aifov tov Kadov- 
pevov onivov SuaKxorévra. xatecGa, kal ovvrebévra 
Tos. éaurév, @omep Thy ouapiany, ovTws Kaxelvov 
ets éavrov rebevra Kat _Emippawopevov voaTe Kale- 
ofa. 76 8’ adro movety Kal Tov paptéa. 

42, Ilept Dirimmovs tis Makedovias civat ré- 

id % e A > , > if: 
yovor peéradra, && dv Ta exBadAdpeva arrocdppata 


30 avédvecbai dact Kal Pvew ypvotov, kal todr’ elvar 


gpavepov. 
43. Maat de wat év Kiapw epi rov kadovpevov 


833 b Tuppiav xadxov 6 pLowov ylyveoBat. Karaxcpavres 


ydp, ws corxer, ets pupa ometpovow adrév: <i?” 
bdarev emuyevopevew avédaverar Kal eavinor Kal 
ovTws ouvdyerat. 


252 


ON MARVELLOUS THINGS HEARD, 37-43 


37. It is said also that the district outside the 
Pillars of Heracles burns, part of it all the time, 
and part only at night, as is narrated in Hanno’s 
Voyages. The fire in Lipara can be seen flaming, 
not by day, but only by night. In Pithecusae they 
say it is fiery and hot, but not burning. 

_ 88. Xenophanes says that the one in Lipara faded 
for sixteen years, but reappeared in the seventeenth. 
They say that the flow of lava in Etna is neither 
flaming nor continuous, but that it appears after an 
interval of many years. 

39. In Lydia it is said that the fire is very strong, 
and burns for seven days on end, 

40. A remarkable story is told about the lava flow 
in Sicily ; for the width of the boiling flame is forty 
stades, and the height to which it travels is three. 

41. They say the stone in Thrace called “ spinos ’ 
burns when split in half, and joins together again, 
like charcoal embers, and that this, when joined 
together and sprinkled with water, burns ; and that 
the ‘‘ marieus ” does the same thing. 

42. Near Philippi in Macedonia they say that there 
are mines, the dross from which when cast out grows 
and produces gold, and that this can be seen. 

43. They also say that in Cyprus in the district 
ealled Tyrrias bronze behaves in a similar way. For 
apparently they cut it into small pieces and sow it ; 
then when the rain comes it grows, and puts out 
shoots and so is collected. 
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44. They say also that in the island of Melos places 
that are excavated automatically fill up again. 

45. In Paeonia they say that when showers of rain 
fall continuously, as the soil melts away, gold is found 
called unfired gold. They say that in Paeonia the 
ground is so full of gold that many have found more 
than a mina’s weight. They say that one man found 
two lumps and took them to the king, one weighing 
three minae and one five ; these were laid by him 
on the table, and, if he ate anything, he first poured 
a libation on these. 

46. They also say that among the Bactrians the 
river Oxus brings down lumps of gold in huge quanti- 
ties, and that in Iberia the river called Theodorus 
silts up quantities of gold at its mouth, and similarly 
washes it down. 

47. They say that in Pieria in Macedonia uncoined 
gold was dug into the earth by the ancient kings in 
four holes, and that from one of them gold a span 
high grew up. 

48. It is said that the origin of Chalybian and 
Amisenian iron is most extraordinary. For it grows, 
so they say, from the sand which is borne down by 
the rivers. Some say that they simply wash this and 
heat it in a furnace ; others say that they repeatedly 
wash the residue which is left after the first washing 
and heat it, and that they put into it a stone which is 
called fire-proof; and there is much of this in the 
district. This iron is much superior to all other kinds. 
If it were not burned in a furnace, it would not appar- 
ently be very different from silver. They say that it 
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alone is not liable to rust, but that there is not much 
of it. 

49. They say that among the Indians copper is so 
bright, clean, and rustless that it is indistinguishable 
in appearance from gold, but that among the cups 
of Darius there are a considerable number which 
could not be determined as copper or gold except by 
the smell. 

50. They say that Celtic tin melts much more 
easily than lead. A proof of its solubility may be 
seen from the fact that it seems to melt even in 
water ; for instance, apparently it stains very quickly. 
It melts even in the cold, when there is frost, owing, 
so they say, to the heat stored up and compressed 
with it because of its weakness. 

51. There is a wild olive at Pantheion called the 
“ beautiful crown ” olive. All its leaves have char- 
acteristics contrary to those of other olives ; for they 
have the grey colour on the upper and not the under 
side. They put out branches like the myrtle suitable 
for crowns. Taking a cutting from this Heracles 
planted it at Olympia, and from it crowns are given 
to the victorious athletes. This is by the river Ilissus, 
about 60 stades away from the river; it has a wall 
round it and there is a heavy penalty for anyone 
who touches it. Taking a cutting from this the 
Eleians planted it at Olympia, and gave crowns 
from it. 

52. In the mines in Lydia about Pergamum, which 
Croesus worked, when war broke out, the workers 
fled to them, and when the mouth was closed up 
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were suffocated ; much later on when the mines were 
cleared out the vessels which they used for their 
handiwork were found petrified, such as amphorae 
and similar vessels. These being filled with some 
liquid were petrified, and so were the bones of the 
men. 

53. In the lake Ascania the water is so full of soda 
that clothes need no further cleansing, and if one 
lets them stay long in the water they crumble to 
pieces. 

54. Near the lake Ascania there is a village called 
Pythopolis, about a hundred and twenty stades from 
Cios, in which all the wells go dry in the winter, so 
that it is impossible to dip a vessel into them, but 
in the summer they are full to the brim. 

55. The strait between Sicily and Italy grows 
bigger and smaller according to the moon. 

56. Also on the road to Syracuse there is a spring 
in a meadow neither large nor with much water ; 
but when a large crowd met at the place it supplied 
ample water. 

57. There is a spring among the Palici in Sicily, 
covering the space of ten couches ; this throws up 
water to the height of six cubits, so that the whole 
place is thought by observers to be inundated ; and 
it falls back again to the same spot. There is an 
oath which is regarded as very sacred there ; for a 
man writes down the oath he takes on a small tablet 
and casts it into the water. If he swears truly. 
the tablet floats. If he swears falsely. the tablet is 
said to grow heavy and disappear, and the man is 
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burned. So the priest takes security from him that 
someone shall purify the temple. 

58. Demonesus, the Chalcedonian island, took its 
name from Demonesus who first worked there ; the 
place has a mine of cyanus and malachite. The best 
of this fetches a price comparable with gold ; for it 
is a drug used for the eyes. There is also copper to 
be dived for in two fathoms of sea; from this is 
made the statue in Sicyon in the ancient temple of 
Apollo, and also those in Pheneus called yellow- 
copper. On them is inscribed ‘‘ Heracles, son of 
Amphitryon, dedicated these on capturing Elis.” 
He captured Elis under the guidance of a woman, in 
accordance with the oracle, whose father Augeas he 
had killed. Those who dig for copper become very 
keen-sighted, and those who have no eyelashes grow 
them ; hence doctors also use the flower of copper 
and Phrygian ash for the eyes. 

59. There is a cave called the “ hollow cave’; in 
it are pillars made of stalagmites ; these can be seen 
joined to the floor, for it is very narrow there. 

60. From a pair of eagles one of the young is 
alternately a sea-eagle, as long as they are mated. 
From sea-eagles are born the osprey and from these 
hawks and vultures; these do not stop as vultures, 
but produce large vultures ; these have no young. 
This is proved by the fact that no one has ever seen 
a nest of large vultures. 

61. Among the Indians an extraordinary oceur- 
rence is told of the lead there ; for when it is melted 
and poured into cold water it leaps out of the water. 
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62. They say that Mossynecian copper is very shiny 
and white, not because there is tin mixed with it, 
but because some earth is combined and molten 
with it. But they say that the man who discovered 
the mixture never taught anyone; so the copper 
vessels which were made in earlier days have this 
distinction, but subsequent ones haye not. 

63. They say in Pontus that some birds are found 
retiring into holes in winter and do not void, nor do 
they feel it when their wings are plucked, nor when 
they are put on to a small spit, but they do when they 
are roasted by the fire. They also say that many 
fish cannot feel when they are cut up and sliced, 
but they can feel when they are heated by the fire. 

64. The bee appears to herald the winter solstice 
by walking to his work, a sign of which bee-keepers 
make use ; for it is their quiet time. The cicala seems 
to sing after the solstice. 

65. They say that the hedgehog can go without 
food for a year. 

66. The spotted lizard, when it has sloughed its 
skin like a snake, is said to turn round and devour 
it ; for it is watched for by physicians because of its 
value for epileptics. 

67. They say that the fat of the she-bear, when 
it becomes set in winter, during the time that the 
bear lives in a cave, grows, and overflows the vessels 
in which it is placed. 

68. In Cyrene they say that frogs are entirely 
voiceless ; and in Macedonia, in the country of the 
Emathiotae, that pigs are solid-hooved. 
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69. In Cappadocia they say that mules breed and 
in Crete that poplars bear fruit. 

70. They say that in Seriphus frogs do not croak, 
but if they are removed to another place they do. 

71. Among the Indians in the part called Keras, 
they say that there are small fish which wander 
about on dry land, and then run back again to the 
river. 

72. Some say that in Babylonia certain fishes 
remain in holes which retain moisture when the river 
dries up ; these come out on to the threshing-floor 
to feed, and walk on their fins and wave their 
tails; when they are pursued they flee, and diving 
down stand to face the pursuer. For men will often 
approach, and even torment them. ‘They have a 
head like a sea-frog, but the rest of their body is 
like a gudgeon, but they have gills like other fish. 

73. In Heraclea in Pontus and in Rhegium they 
say that some fish are caught by digging, and that 
these are mostly found in riverside and watery places. 
Where these places dry up they can be caught in 
certain places on land, and then when the ground 
dries still more they penetrate into the mud in search 
of moisture ; then when that grows dry they remain 
in the moisture, like those that survive in holes. But 
when they are dug up before the water comes they 
move. 

74. And they say that in Paphlagonia those fishes 
which are dug up are bred deep down, and that they 
are good in quality ; although no water is to be seen 
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near by, nor any river flowing in, but the earth itself 
propagates the creatures. 

75. They say that the deer in Epirus dig down and 
bury the right horn, when they shed it, and that this 
is valuable for many purposes. 

76. They say that the lynx conceals his urine 
because it is used for many purposes, especially for 
making signets. 

77. They say that the seal vomits beestings when 
caught ; this has curative properties, and is good for 
epileptics. 

78. It is said that in Italy near the mountain Circe 
a fatal drug grows, which has this property, that 
when it is sprinkled on anyone, it makes him fall 
immediately and causes his hair to fall out ; all the 
limbs of his body grow weak, so that the appearance 
of the body of those who are dying is pitiful. They 
say that Aulus the Peucestrian and Gaius who were 
going to give it to Cleonymus the Spartan were 
detected, and after cross-examination were put to 
death by the Tarentines. 

79. They say that in the island of Diomedeia in the 
Adriatic there is a remarkable and hallowed shrine 
of Diomedes, and that birds of vast size sit round 
this shrine in a circle, having large hard beaks. They 
say moreover that if ever Greeks disembark on the 
spot they keep quiet, but if any of the barbarians 
that live round about land there, they rise and 
wheeling round attack their heads, and wounding 
them with their bills kill them. The legend is that 
these birds are descended from the companions of 
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Diomedes, who were wrecked near the island, when 
Diomedes was treacherously murdered by Aeneas, 
the king of those parts at the time. 

80. Among the Umbrians they say that the cattle 
bear three times in the year, and the earth bears 
many times as many fruits as that which is sown ; 
also that the women have many children and seldom 
bear one (at a time), but most of them two or three. 

81. In the Electrides Islands, which lie in the gulf 
of the Adriatic, they say that two statues have been 
dedicated, one of tin and one of copper, wrought 
in the old-fashioned style. It is said that these are 
the works of Daedalus, a reminder of the old days, 
when escaping from Minos he came to this district 
from Sicily and Crete. They say that the river 
Eridanus silted up these islands. ‘There is a lake 
apparently near the river, containing hot water. A 
heavy and unpleasant smell comes from it, and no 
animal ever drinks from it nor does bird fly over it 
without falling and dying. It has a circumference of 
two hundred furlongs, and a breadth of ten. The 
local inhabitants say that Phaethon fell into this lake 
when he was struck by a thunderbolt. There are 
many poplars in it, from which oozes the so-called 
electron. They say that this is like gum, and hardens 
like a stone ; it is collected by the inhabitants and 
brought to the Greeks. They say that Daedalus 
came to these islands, and putting in there set up in 
one of them his own image, and in the other that of 
his son Icarus. Later on, when the Pelasgians, who 
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were expelled from Argos, sailed there, Daedalus 
fled, and sailed to the island of Icarus. 

82. In Sicily in the district called Enna there is 
said to be a cave, around which is an abundance of 
flowers at every season of the year, and particularly 
that a vast space is filled with violets, which fill the 
neighbourhood with sweet scent, so that hunters 
cannot chase hares, because the dogs are overcome 
by the scent. Through this cave there is an invisible 
underground passage, by means of which Pluto is 
said to have made the rape of Core. They say that 
wheat is found in this place unlike the local grain, 
which they use, and unlike any that is imported, 
but having great peculiarities. They say that this 
was the first place in which wheat appeared among 
them. They also claim Demeter, saying that the 
goddess was born among them. 

83. They say that there are no wolves, bears or 
snakes in Crete, and, generally speaking, no beasts 
of the kind. because Zeus was born there. 

84. In the sea outside the Pillars of Heracles they 
say that a desert island was found by the Carthagi- 
nians, having woods of all kinds and navigable rivers, 
remarkable for all other kinds of fruits, and a few 
days’ voyage away ; as the Carthaginians frequented 
it often owing to its prosperity, and some even 
lived there, the chief of the Carthaginians announced 
that they would punish with death any who proposed 
to sail there, and that they massacred all the in- 
habitants, that they might not tell the story, and 
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that a crowd might not resort to the island, and get 
possession of it, and take away the prosperity of the 
Carthaginians. 

85. They say that there is a road called “ the 
Heraclean ”’ from Italy as far as the Celts, Celtoligyes, 
and Iberians, through which, if a Greek or native 
travels, he is guarded by the inhabitants, that no 
harm may befall him; and that they exact punish- 
ment from those through whom such harm comes. 

86. They say that among the Celts there is a drug 
called by them the “ arrow drug ”’ ; this produces so 
swift a death that the Celtic hunters, when they have 
shot at a deer or other beast, run hastily, and cut 
out the wounded part of the flesh before the poison 
sinks in, both for the sake of its use, and to prevent 
the animal from rotting. They say that the bark of 
the oak-tree has been discovered to be an antidote 
to this ; others, however, speak of another leaf which 
they call ‘‘ raven,” because a raven has been seen 
by them, after tasting the drug and becoming ill, to 
run to this leaf, and after swallowing it to cease from 
his pain. 

87. In Iberia they say that when the undergrowth 
has been burned by shepherds, and the earth heated 
by the wood, that the ground can be seen to flow 
with silver, and that after a time when earthquakes 
have occurred and the ground split, that much silver 
has been collected, which supplied the Massaliots 
with considerable revenue. 

88. In the islands of Gymnesiae, which lie off Iberia, 
which they say are the greatest after the so-called 
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“seven,” oil is said to have come not from olives, 


but from the terebinth, which corresponds in every 
respect to olive-oil. They also say that the Iberians 
who live there are so much given to women, that 
they will give the merchants four or five male persons 
in exchange for one female. On service with the 
Carthaginians, when they receive their pay, they 
apparently buy nothing but women. None of them 
is allowed to possess any gold or silver article. It 
is added that this is done with a view to preventing 
them from bringing in gold, because Heracles made 
an expedition against Iberia because of the wealth 
of the inhabitants. 

89. In the country of the Massaliots about Liguria 
they say there is a lake, and that this boils up and 
overflows, and throws up an incredible quantity of 
fish. But when the etesian winds blow they heap 
the ground up over it, and so much dust arises there, 
that the surface of the lake vanishes and becomes 
like solid ground. Then the inhabitants easily raise 
fish out of the lake by spearing them with a three- 
pronged fork. 

90. Some of the Ligurians are said to use the sling 
so well that, when they see a number of birds, they 
discuss with each other which each of them shall 
prepare to hit, on the assumption that they will 
easily get them all. 

91. They tell also of another peculiarity among 
them: the women bear children while at work ; after 
washing the infant in water, they immediately dig, 
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and hoe, and do all the household jobs which they 
have to do when not bearing children. 

92. This is another marvel among the Ligurians : 
they say that there is a river among them whose 
stream is raised so high that it is impossible to see 
people on the further bank. 

.93. In Tyrrhenia there is said to be an island called 
Aethaleia, in which in olden days copper was dug 
from a mine, from which all their copper vessels 
come ; after that it was found no longer, but, after 
the lapse of considerable time, iron appeared from 
the same mine, which the Tyrrhenians who live in 
the district called Poplonium still use. 

94. In Tyrrhenia also there is a city called Oenaria, 
which they say is remarkably strong: for in the 
middle of it is a wide hill, stretching up to a height 
of thirty stades, and below wood of all kinds, and 
water. They say that the inhabitants, fearing lest 
there should be a tyrant, set over themselves those 
of the household slaves who were freed, and these 
rule over them, and every year they set up others 
of the same kind. 

95. In Cyme in Italy an underground chamber is 
shown apparently of the Sibyl, the reciter of the 
oracles, who they say was long-lived and remained 
a maiden, a native of Erythrae, but by some of 
those who live in Italy is said to come from Cyme, 
and by others called Melancraera. This place is said 
to be controlled by Leucanians. And they say that 
in those places about Cyme there is a river called 
Cetus, into which what is cast for a long time first 
grows a layer on top, and then becomes petrified. 
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96. They say that a cloak was made for Alcimenes, 
the Sybarite, so expensive that it was produced at 
Lacinium at the festival of Hera, to which all Italiots 
come, and was admired more than anything else 
displayed there ; they say that Dionysius the Elder 
acquired it, and sold it to the Carthaginians for a 
hundred and twenty talents. It was purple, fifteen 
cubits in size, and on each side it was ornamented 
with embroidered figures, of Susa above, and of the 
Persians below; in the centre were Zeus, Hera, 
Themis, Athene, Apollo and Aphrodite. At one 
extremity was Alcimenes, and on either side Sybaris. 

97. Near the promontory of Iapygia is a spot, in 
which it is alleged, so runs the legend, that the 
battle between Heracles and the giants took place; 
from here flows such a stream of ichor that the 
sea cannot be navigated at the spot owing to the 
heaviness of the scent. They say that in many parts 
of Italy there are many memorials of Heracles on 
the roads over which he travelled. But about 
Pandosia in Iapygia footprints of the god are shown, 
upon which no one may walk. 

98. Also near the promontory of Iapygia is a stone 
large enough to load a wagon, which they say was 
lifted up and moved by him, and that too with one 
finger. 

99. In the city of Orchomenus in Boeotia they say 
that a fox was seen, which, when pursued by a dog, 
dived into an underground passage, and that the 
dog dived in after it, and made a loud noise of bark- 
ing, as if it had found a wide open space ; the hunts- 
men, assuming some supernatural agency, broke 
down the entrance, and forced their way in as well ; 
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but seeing by some openings that light was coming 
in they had a complete view of the whole, and went 
and reported it to the magistrates. 

100. In the island of Sardinia they say that there 
are many fine buildings arranged in the ancient Greek 
style, and among others domed buildings, carved with 
many shapes ; these are said to have been built by 
Iolaus the son of Iphicles, when he took the Thespians, 
descended from Heracles, and sailed to those parts 
to colonize them, on the grounds that they belonged 
to him by his kinship with Heracles, because Heracles 
was master of all the country towards the west. 
Apparently the island was originally called Ichnussa, 
because its circumference made a shape like a man’s 
footstep (Greek ixvos), and it is said before this time 
to have been prosperous and fruitful ; for the legend 
was that Aristaeus, who, they say, was the most 
efficient husbandman in ancient times, ruled them, 
in a district previously full of many great birds. 
Now the island no longer bears anything, because 
the Carthaginians who got possession of it cut down 
all the fruits useful for food, and prescribed the 
penalty of death to the inhabitants, if any of them 
replanted them. 

101. In one of the seven islands called those of 
Aeolus, which is known as Lipara, runs a legend 
that there is a tomb, concerning which they tell 
many marvels ; among other things they agree that 
it is not safe to approach the place by night, for the 
sound of drums and cymbals can be heard, and dis- 
tinct laughter, with noise and the clapping of casta- 
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nets. There is a still more remarkable story about 
the cave ; for someone once slept here drunk before 
dawn, and was sought for by his servants for three 
days, and on the fourth was found, and taken away 
for dead by the servants and put into his own tomb ; 
_ after receiving all the usual rites he suddenly arose 

and told all that had happened to him. This strikes 
us as more like legend ; but at the same time one 
must not pass over it without record, when making a 
catalogue of events on the spot. 

102. Near Cyme in Italy there is a lake called 
Aornos ; in itself it has no remarkable properties ; 
but they say that hills lie round it in a circle not 
less than three stades high, and that the lake itself 
is circular in shape, having an incredible depth. But 
this seems remarkable ; for though thick trees grow 
over it, and some even bend down to it, one can never 
see a leaf lying on the water, but the water is so 
clear that those who look into it are amazed. But 
on the land not far away from it hot water flows in 
many places, and the whole region is called Pyri- 
phlegethon. It is not true that no bird flies over it ; 
for those who have been there assert that there are 
a quantity of swans on it. 

103. They say that the islands of Seirenusae lie 
near Italy off the promontory itself near the strait, 
which lies in front of the place, and separates the 
strait which surrounds Cyme, and that which cuts 
off the promontory called Poseidonia; on which 
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stands a temple of the Sirens, and they are honoured 
very highly by the inhabitants with sacrifices punctu- 
ally. In remembrance of their names they call one 
Parthenope, one Leuconia, and a third Ligeia. 

104. There is said to be a mountain between 
Mentorice and Istriane called Delphium, having a 
high peak. When the Mentores who live near the 
Adriatic climb this peak they can apparently see 
ships sailing in the Pontus. There is a spot in the 
gap in the middle in which, when a common market 
is held, Lesbian, Chian and Thasian goods are bought 
from the merchants who come up from Pontus, and 
Coreyrean amphorae from those who come from the 
Adriatic. 

105. They say that the Ister flowing from the 
forests called Hercynian divides, and one part flows 
into the Pontus, and the other into the Adriatic. 
We can see proof not only at the present time, but 
still more in ancient days that the river at these 
points is not navigable ; for they say that Jason 
made his entry to the Pontus by the Cyanean rocks, 
but his exit by the Ister ; and they produce a con- 
siderable number of other proofs, and in particular 
they show altars in the district dedicated by Jason, 
and in one of the islands of the Adriatic a temple of 
Artemis built by Medea. They also say that he 
could not have sailed past the so-called Planktae, un- 
less he had journeyed from there. Also in the island 
of Aethaleia, which lies in the Tyrrhenian Sea, they 
show other memorials of the heroes, and one which 
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is called the ‘‘ Pebble ” memorial; for by the sea- 
shore they say that there are painted pebbles, and 
the Greeks who inhabit the island say that these 
derive their colour from the dirt removed by the 
scrapers when they oiled themselves ; they say that 
these pebbles were to be seen from that date and 
not before, nor were they found afterwards. But 
they quote even more convincing evidence than this, 
that the voyage out did not take place through the 
Symplegades, using the poet himself in that place 
as a witness. For in explaining the seriousness of 
the danger he says that it is impossible to sail past 
the place. 

The waves of the sea carry the timber of ships and the bodies 
of men all together, and so do the storms of destructive fire.* 
Now it is not said that fire issues from about the 
Cyaneae, but about the strait which divides Sicily 
(from Italy), where there are eruptions of fire on 
both sides of the strait, and the island burns continu- 
ously and the lava about Etna frequently flows over 
the district. 

106. At Tarentum it is said that at certain times 
sacrifices are offered to the spirits of the Atreidae, 
Tydidae, Aeacidae and Laertiadae, but that they 
offer sacrifice to the Agamemnonidae separately on 
another special day, upon which it is the custom for 
the women not to taste the victims sacrificed to them. 
They also possess Achilles’ temple. It is also said 
that after the Tarentines took the place in which they 
now live it was called Heracleia, but in earlier time 
when the Ionians held it, Pleion ; even before this 
date it was called Sigeum by the Trojans, who 
possessed it. 

2 Homer, Od. xii. 67. 
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107. It is said that Philoctetes is honoured among 
the Sybarites. For when he was brought back from 
Troy, he lived in a place called Macalla in the region 
of Croton, which they say is a hundred and tw enty 
stades away, and they relate that he dedicated 
Heracles’ bow and arrows at the temple of Apollo 
the sea god. There they say that the Crotoniates 
during their supremacy dedicated them at the 
Apollonium in their own district. It is also said 
that, when he died, he was buried there by the 
river Sybaris, after helping the Rhodians who 
landed at the spot with Tlepolemus, and joined 
battle with the barbarians, who dwelt in that part 
of the country. 

108. In Italy in the district called Gargaria, near 
Metapontum, they say that there is a temple of the 
Hellenian Athene, where the tools of Epeius are 
dedicated, which he made for the wooden horse, 
giving the goddess this name. For they say that 
Athene appeared to him in a dream, and demanded 
that he should dedicate the tools to her, and that, 
having delayed his setting out on this account, he 
was shut up in the place and unable to set out; 
whence the temple of Hellenian Athene derived its 
name. 

109. In the region called Daunia there is said to 
be a temple of Athene called Achaean, in which are 
dedicated the bronze axes and the arms of Diomedes’ 
companion and his own. In this place they say there 
are dogs which do no harm to any Greeks who 
come there, but fawn on them as though they were 
their dearest friends. But all the Daunians and their 
neighbours dress in black, both men and women, 
apparently for the following reason. The Trojan 
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women who were taken prisoners and came to that 
district, in their anxiety to avoid bitter slavery at 
the hands of the women who belonged to the Greeks 
before in their own country, burned their ships ac- 
cording to the story, that they might at the same 
time escape the slavery which they expected, and 
that, joined with them as husbands, as they were 
compelled to remain, they might keep them. A 
very fine account of them is given by the poet ; for 
one can see that they were “ long-robed”’ and 
“ deep-bosomed.” 

110. Among the Peucetini they say that there is 
a temple of Artemis, in which is dedicated what is 
called the bronze necklet, bearing the legend 
‘*Diomedes to Artemis.” The story goes that he 
hung it about the neck of a deer, and that it grew 
there, and in this way being found later by Agatho- 
cles, king of the Siceliots, they say that it was 
dedicated at the temple of Zeus. 

111. On the promontory in Sicily called Pelorias 
there is said to be a crocus which grows so large 
that among some of the inhabitants of the district 
the Greeks do not know what kind of flower it is, 
but at Pelorias any who wish bring large wagons, 
and in the season of spring make beds and platforms 
out of the crocus. 

112. Polycritus, who wrote the Sicilian history, says 
in his story that in a certain part of the interior 
there is a little lake having a circumference of a 
shield, and this has water which is transparent, but 
the surface is somewhat ruffled. If anyone goes into 
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it needing to wash, it increases in width, and if a 
second man goes in, it grows still broader. But the 
limit of its expansion is reached when it has received 
fifty men. But when it has received this number, it 
swells up from the bottom and casts up the bodies 
of the bathers high and dry on the land ; when this 
has occurred it reverts again to its original size in 
circumference. This does not occur merely in the 
case of men, but if a quadruped goes into it the same 
thing happens. 

113. In the empire of the Carthaginians they say 
that there is a mountain called Uranium, full of 
every kind of timber, and made beautiful by many- 
coloured flowers, so that a succession of places sharing 
the sweet scent over a large district gives a most 
delightful air to travellers. At this place they say 
that there is a spring of oil, which has a scent like 
the cuttings of cedar. But he who approaches it must 
be pure, and when this is the case the oil bubbles up 
more than before, so that it can be safely drawn off. 

114. They say that near this spring there is a 
natural rock, of vast size. When it is summer it 
sends up a flame of fire, but in winter a spring of water 
flows from the same source, so cold that, when com- 
pared with snow, its temperature is the same. They 
say that this is in no way concealed, nor happens for 
a short time, but that the fire rises all the summer 
time, and water all the winter. 

115. The story goes that in the district of Thrace 
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called the Sintian and Maedian there is a river called 
Pontus, which rolls down stones which burn and 
behave in the opposite way to embers made from 
wood; for when the flame is fanned these stones are 
quickly quenched, but when soaked in water they 
light up and kindle finely. When they burn they have 
a'smell like pitch, just as unpleasant and acrid, so that 
no reptile can stay in the place while they are burning. 

116. They also say that there is a district there, 
not very large, but somewhere about twenty stades, 
which bears the barley which men use, but horses and 
cattle will not eat it, nor will any other animal ; nor 
will any pigs nor dogs venture to touch the excrement 
of men who void after eating meal or bread made from 
this barley, because death follows. 

117. In Scotussae in Thessaly they say that there is 
a little spring, from which a kind of water flows, which 
quickly heals wounds and bruises both of men and 
beasts, but if one puts a log of wood into it without 
completely crushing it, but only breaking it in half, it 
grows again and returns to its original state. 

118. In Thrace above Amphipolis they say that 
there is a remarkable occurrence, which is incredible 
to those who have not seenit. For boys, coming out of 
the villages and places round to hunt small birds, take 
hawks with them, and behave as follows : when they 
have come to a suitable spot, they call the hawks 
addressing them by name; when they hear the boys’ 
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voices, they swoop down on the birds. The birds fly 
in terror into the bushes, where the boys catch them 
by knocking them down with sticks. But there is one 
most remarkable feature in this; when the hawks 
themselves catch any of the birds, they throw them 
down to the hunters, and the boys after giving a por- 
tion of all that is caught to the hawks go home. 

119. They relate a remarkable occurrence among 
the Heneti; for countless thousands of jackdaws come 
to their country and consume their grain, when they 
have sown it ; before they are about to fly over there 
the Heneti put out gifts for the birds on their boun- 
daries, putting down seeds of all kinds of fruits ; ifthe 
jackdaws taste these, they do not pass over the border 
into their country, and the Heneti know that they 
will be in peace; but if they do not taste them, they 
expect as it were an invasion of the enemy. 

120. In Thracian Chalcidice near Olynthus they 
say that there is a place called Cantharolethros, a little 
larger in size than a threshing-floor ; when any other 
animal comes to it, it immediately retires, but none of 
the cantharus beetles do so, but wheeling round and 
round the place die of hunger. 

121. Among the Cyclopes in Thrace there is a small 
spring with water which is clear and transparent to 
look at, and just like other water, but, when any 
animal drinks of it, it immediately dies. 

122. They say that in Crastonia near the country of 
the Bisaltae hares which are caught have two livers. 
and that there is a place there about an acre in extent, 
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into which if any animal enters it dies. There is also 
there a fine large temple of Dionysus, in which when 
a sacrifice and feast takes place, should the god intend 
to give a good season, it is said that a huge flame of 
fire appears and that all who go to the sacred enclosure 
see this, but when the season is going to be very bad, 
this light does not appear, but darkness covers the 
place, just as on other nights. 

123. In Elis they say there is a building about eight 
stades from the city into which at the Dionysia they 
place three empty bronze cauldrons. When they have 
done this they call upon any of the visiting Greeks who 
wishes to examine the vessels, and seal up the doors 
of the house. When they are going to open it, they 
show the seals to citizens and strangers, and then 
open it. Those that go in find the cauldrons full of 
wine, but the ceiling and walls intact, so that there 
is no suspicion that they effect it by any artifice. 
They also say that there are kites among them which 
seize pieces of meat from those who are carrying them 
through the market-place, but they do not touch those 
which are offerings to the gods. 

124. In Coroneia in Boeotia it is said that the moles 
cannot live, nor dig in the earth, though the rest of 
Boeotia has many of them. 

125. At Lusiin Arcadia they say there is a spring in 
which there are land mice ; they dive and live in it. 
The same thing is said to occur at Lampsacus. 

126. At Crannon in Thessaly they say that there are 
only two ravens in the city. After they have nested 
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apparently they migrate, and leave behind just the 
same number of the young birds they hatch. 

127. At Apollonia, which lies near to the country of 
the Atlantini, they say that bitumen and pitch is 
buried, and springs up out of the earth in the same 
way as water, in no way different from that in Mace- 
donia, except that it is blacker and thicker. Not far 
from this spot is a fire which burns perpetually, as 
those who live in the district testify. The burning 
place is apparently not large, about enough to give 
room for five couches. It smells of sulphur and vitriol, 
and round it grows thick grass, which is a most sur- 
prising fact, and there are huge trees not more than 
four cubits away from the fire. There is also continu- 
ous burning in Lycia and near Megalopolis in the 
Peloponnese. 

128. Cattle in Illyria are said to breed twice during 
the year, and most commonly of all to have twins, and 
that goats often bear three or four, and some five or 
even more; they readily yield a gallon of milk. They 
also say that hens do not lay once a day, as they do 
elsewhere, but two or three times. 

129. Itis also said in Paeonia that the wild bulls are 
bigger than in any of the other races, and that their 
horns will hold two gallons, and some of them even 
more. 

130. About the Sicilian strait many others have 
written, and this author says that a marvellous thing 
happens. For the waves from the Tyrrhenian Sea 
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are borne with much surge to both the promontories, 
the one on the Sicilian side and the other on the Italian 
side called Rhegium, and being carried from the great 
sea into a narrow one are compressed. When this 
happens the wave is carried high in the air with a loud 
noise over a wide space upwards, so that, when hurled 
high in the air, it can be seen by those who are a long 
way off, not like the high travel of the sea but white 
and foamy, and like the tracks which are made by 
violent storms. Sometimes the waves crash against 
each other on both promontories and come together 
with a crash impossible to describe, and unbearable to 
look at; and sometimes, when they have parted after 
dashing against each other, so deep and terrifying is 
the appearance to those who are forced to see it that 
many cannot control themselves, but grow dizzy and 
fall down from fear. But when the wave falling on 
either of the spots, and flung as high as the promon- 
tories, dashes back again into the sea flowing below, 
with a vast roar and with huge swift eddies the sea boils 
up and is hurled high, seething from the depths and 
changing to every kind of colour; sometimes it appears 
black and sometimes blue, and then again purple. No 
beast can bear either to hear or to see the race and 
length of it, and in addition to this the upward flow, 
but all flee to the foot of the mountain. When the 
wave ceases, the eddies are carricd up into the air 
and make such varied whirlings that the movements 
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look like the coils of sea-serpents, or some other 
huge snakes. 

131. They say that while the Athenians were 
building the temple of Demeter at Eleusis, a brazen 
pillar was found surrounded by stones, upon which 
was inscribed ‘This is the tomb of Deiope,” whom 
some say was the wife of Musaeus, and others the 
mother of Triptolemus. 

132. In one of the islands called Aeolian they say 
that there are a number of date-palms, whence it 
is called “‘ Phoenicodes.”” The statement of Calli- 
sthenes cannot be true, that the plant took its name 
from the Phoenicians of Syria, who inhabit the sea 
coast. But some say that the Phoenicians were so- 
called by the Greeks because they were the first to 
sail the sea, and killed and murdered everyone at the 
point at which they disembarked : for in the language 
of the Perrhachi to shed blood is “ phoenixai.” 

133. In the country called Aeniac, in that part 
called Hypate, an ancient pillar is said to have been 
found ; as it bore an inscription in archaic characters 
of which the Aenianes wished to know the origin, they 
sent messengers to Athens to take it there. But as 
they were travelling through Boeotia, and discussing 
their journey from home with some strangers, it is said 
that they were escorted into the so-called Ismenium 
in Thebes. For they were told that the inscription 
was most likely to be deciphered there, as they pos- 
sessed certain offerings having ancient letters similar 
in form. There having discovered what they were 
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seeking from the known letters they transcribed the 
following lines : 

I Heracles dedicated a sacred grove to Cythera Perse- 

phassa, 

when I was driving the flocks of Geryon and Erythea. 

The goddess Persephassa subdued me with desire for her. 

Here my newly wed Erythe brought forth a son Erython; 

then I gave her the plain in memory of our love undera 
shady beech-tree. 
The place called Erythus answered to this inscription 
and also the fact that he brought the cows from there, 
and not from Erytheia ; for they say that the name 
Erytheia does not occur in the districts of Libya and 
Iberia. 

134. In that part of Libya called Ityce, which lies, 
as they say, in the gulf between the promontories 
of Hermaeum and Hippus opposite Carthage at a 
distance of about 200 stades (which was said to have 
been founded by Phoenicians two hundred and eighty- 
seven years before Carthage itself, as is recorded in 
the Phoenician histories) they say there is salt buried 
at a depth of three fathoms, white in appearance but 
not hard, but like very sticky gum ; whenitis brought 
out into the sun, it hardens and becomes like Parian 
marble. They say that small figures and other ob- 
jects are carved out of it. 

135. It is said that the first Phoenicians who sailed 
to Tartessus took away so much silver as cargo, 
carrying there olive-oil and other petty wares, that no 
one could keep or receive the silver, but that on sailing 
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away from the district they had to make all their 
other vessels of silver, and even all their anchors. 

136. They say that Phoenicians who live in what is 
called Gades, on sailing outside the Pillars of Heracles 
with an east wind for four days, came to some desert 
lands, full of rushes and seaweed, which were not 
submerged when the tide ebbed, but were covered 
when the tide was full, upon which were found a 
quantity of tunny-fish, of incredible size and weight 
when brought to shore ; pickling these and putting 
them into jars they brought them to Carthage. These 
alone the Carthaginians do not export, but owing to 
their value as food they consume them themselves. 

137. In Pedasia in Caria sacrifices are offered to 
Zeus, in which they take a she-goat in procession, 
concerning which a marvel is related. For, when 
walking seventy stades from the Pedasi through a 
large crowd of watchers, it is not disturbed on its 
journey, nor does it turn out of the road, but tied 
with a rope it walks in front of the man who is con- 
ducting the sacrifice. There is also a wonderful thing, 
in that there are two ravens always about the temple 
of Zeus, and that no other approaches the spot, and 
that one of them has a white patch in the front of its 
neck. 

138. Among the Illyrians who are called Ardiaeans 
along the boundary between them and the Autari- 
atae, they say there is a high mountain, and near to it 
a glen from which the water rises, not at all seasons 
but in the spring, in considerable quantity, which they 

309 


844 b 


= 
or 


12 
ot 


80 


845 a 


tr 


ARISTOTLE 


i. ta 2. ~ ~ Ed A Xi #: 

huépas év TH oTeyv duddrrovar, tas Sé vveras 

eis THY aiOpiav riWdacr. Kal mévre 7) EF Fpépas 
A 


~ / ~ 
5TobTo Tomoavrwy adrayv myyvuTar TO Vowp, Kal 


, , oa a ~ 4 
yiverar KdAAvoTOV dAas, 6 evexev TOV Booknpdtwy 
pddora Siarnpobow: ob yap elodyorTa: mpds ab- 
tous ddes Sta TO KaToiKely Téppw adrods Gadrdcons 
Kat elvat adrovs auiktous. mpds obv Ta Bookyjpara 
mAcioryy adtod ypeiay Eyovaw: adilovar yap adra 
Sis tod evavTob. dav Sé€ pr) trorjowor Tobe, 

f 2 ta > ‘ a mn ~ 
ovpBaiver adtois dadédAvcbar Ta mAeloTa TeV 
Pee ato. 

189. "Ev “Apye 5€ daor _vivecBat dxpidos Te 
yévos é kadetrat oKoprtopdxov. éray yeep ion 


5 TAXLOTO. oxopriov, dvOiorarat att@- woatTws dé 


kal 6 oxoprios éxelvy. Kal KvKAw mepuoctaa Tpilet 
mept avrov: Tov dé TO KévTpov emaipoyTa avTiTEept- 
aye ev Th abt@ Témm, elta KaTa puKpov aycévat 
TO Kévtpov, Kai TéAos GAov exTEiveOaL, THS aKpidos 
KUKAw Tpexovons. Ta TedevTaia 5é mpocedoboa 
kareobiet avrov % dxpis. dyaboy dé dacw elvar Kal 
mpos Tas myyas rob oKopmtou emupayelv avrny. 

140. Tobs ev Ndgw off kds paow, drav pdywat 
Tob éxews (poo udtys a avrots 4 odpé, ws éouev, 
eo7iv), évetSav Twa KEVTATWSL, Tepuwdvvous ovTw 


5 TWOLetv WOTE yxaderwrépav paivecdar THS TAnyis 


Tay exewv. 

141. Dact To Levbeucdv pdppakov, @ amo- 
Barrovat Tous diorous, ovvTibeobat ee exiSvns. 
Typodar éé, cas gouxev, 08 UKvbae Tas 707), Swo- 
ToKovaas, Kal Aafdvres av’rtas THKOVOW 7pépas 
suds. Orav 8é {kavds abrois Sox ceonpbat wav, 
70 Tob GvOpwrov aipa «ls yuTpiduov éyxéovres 
310 


ON MARVELLOUS THINGS HEARD, 138-141 


take and keep under cover by day, but put in the open 
at night. After they have done this for five or six 
days, the water hardens and becomes very fine salt, 
which they keep especially for the cattle ; for salt is 
not imported to them because they live far from the 
sea and do not associate with others. Consequently 
they need it very much for the cattle ; for they give 
them salt twice a year. If they fail to do this, most of 
the cattle are found to die. 

' 189. They say that there is a class of locust in Argos 
which is called the “ scorpion-fighter.” For the 
moment it sees a scorpion, it attacks it, and the 
scorpion does exactly the same thing. It flies in a 
circle round the scorpion and chirps; the scorpion 
raises its sting and turns it round in the same place, 
then gradually raises its sting and stretches it to its 
full length, while the locust circles round. At last the 
locust approaches and eats it. They say it is a good 
thing to eat a locust as a protection against the 
scorpion’s sting. 

140. They say that wasps in Naxos, when they have 
eaten adder’s flesh (and apparently they are very 
partial to it), should they sting anyone, produce so 
much pain, that the sting is worse than the adder’s 
bite. 

141, They say that they make the Scythian poison 
with which they smear arrows, out of the snake. 
Apparently the Scythians watch for those that have 
just borne young, and taking them let them rot for 
some days. When they think that they are com- 
pletely decomposed, they pour a man’s blood into a 
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small vessel, and dig it into a dunghill, and cover it 
up. When this has also decomposed they mix the part 
which stands on the blood, which is watery, with the 
juice of the snake, and so make a deadly poison. 

142. They say that there is a kind of snake in 
Curium in Cyprus which has the same power as the 
asp in Egypt, except that, if it bites in the winter, it 
has no effect, either for some other reason, or because 
the animal does not move easily when numbed by the 
cold, and is quite powerless, unless it is warmed. 

143. They say that there is a kind of prickly pear 
in Ceos, and that, if one is pricked by a thorn, one dies. 

144. In Mysia they say that there is a species of 
white bear which lets out so foul a breath when it is 
hunted that it causes the flesh of the dogs to de- 
compose: it has the same effect upon all other 
kinds of animals, and makes them uneatable. But 
if one forces one’s way close to them, they let out of 
their mouths a quantity of phlegm, which apparently 
blows at the faces of dogs and men alike, so as to 
choke and blind them. 

145. In Arabia they say there is a species of hyaena, 
which, when it sees a beast in front, or comes into the 
shadow of a man, produces dumbness, and such 
paralysis that it is impossible to move the body. It 
has the same effect on dogs. 

146. In Syria they say there is a beast called the 
lion-killer ; for the lion apparently dies when it eats 
of it. The lion does not do this deliberately but 
avoids the animal; but when the hunters catch the 
animal and sprinkle white meal over it to cook it, as 
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they would with another animal, on tasting it they 
are said to die at once. This beast hurts a lion if it 
even makes water on it. 

147. Vultures are said to die from the scent of 

myrrh, if anyone smears it on them, or gives them 
anything steeped in myrrh to eat. In the same way 
beetles are said to die from the scent of roses. 
* 148. In Sicily and in Italy they say that the bite of 
the spotted lizard is mortal, and not harmless and 
slight as with us. There is also a kind of mouse which 
when it bites, causes death. 

149. In Mesopotamia in Syria, and in Istrus, there 
is said to be a small snake, which does not bite the 
natives, but does grievous harm to strangers. 

150. They say this happens particularly about the 
Euphrates. They say that apparently they often 
swim about the mouths of the river, and to one of the 
banks, so that, though seen there in the evening, at 
dawn they appear on the other side, and do not bite 
the Syrians who rest there, but do not refrain from 
the Greeks. 

151. In Thessaly they say that the sacred snake 
destroys everyone, not only if it bites, but even if it 
touches them. Consequently, when it appears and 
they hear the sound it makes (it appears but rarely), 
snakes, vipers, and all other wild beasts avoidit. It is 
not of great, but only moderate size. They say that 
once in Tenos, the Thessalian city, one was killed by 
a woman, and that this was the manner of its death. 
A woman drew a circle on the ground and putting 
drugs in the circle, entered it, she and her son, and 
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then imitated the cry of the creature; the snake 
replied and approached. While it was replying the 
woman became sleepy, and as it approached still 
nearer she could not control her sleepiness. But her 
son sat by her side, and aroused her by striking her 
at her command, and said that, if she went to sleep, 
both she and he would die ; but that if she restrained 
herself and attracted the creature they would be 
saved. But when the snake approached the circle, 
it was immediately withered up. 

152. It is said about Tyana that there is some water 
sacred to Zeus, God of oaths (they call it Asbamaeum) 
from which a very cold stream arises and bubbles as 
cauldrons do. ‘To men who keep their oaths this 
water is sweet and kindly, but to perjurers judgement 
is close at their heels. For the water leaps at their 
eyes, their hands and their feet, and they are seized 
with dropsy and consumption ; and it is impossible 
for them to get away before it happens, but they 
are rooted to the spot lamenting by the water, and 
confessing their perjuries. 

153. At Athens they say that the sacred olive 
branch sprouted in a single day, and became bigger, 
and then quickly contracted again. 

154. When the crater on Etna erupted, and lava 
was carried here and there over the land like a 
swollen stream, all the pious paid honour to the god. 
Some young men were encircled by the stream, 
because they were bearing their aged parents on 
their shoulders, and saving them; but the fiery 
stream parted in two, and part of the flame went one 
side and part the other, and preserved the young 
men unharmed together with their parents. 
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155. It is said that Pheidias the sculptor, when he 
was making the statue of Athene on the Acropolis, 
carved his own head in the centre of the shield, and 
fastened it to the statue by some mysterious crafts- 
manship, so that anyone wishing to remove it could 
only do so by breaking up and spoiling the whole 
statue. 

- 156. They say that the statue of Bitys in Argos 
killed the man who was responsible for the death of 
Bitys by falling on him when he was looking at it. 
One would suppose that this kind of thing dcr not 
happen at random. 

157. They say that dogs only pursue wild beasts as 
far as the peaks of the so-called Black Mountains, and 
that, when they have followed them as far as this, 
they turn back. 

158. At the river Phasis they say that a stick grows 
called “ white leaf,” which jealous husbands pluck, 
and put round the bridal chamber and so preserve 
their marriage inviolate. 

159. At the Tigris they say there is a stone, called 
in foreign tongue ‘‘ Modon,” of a very white colour ; 
any man who holds it suffers no harm from wild beasts. 

160. At the Scamander there is said to be a wild 
herb called sistrus, very like the chick-pea, and it has 
seeds that shake, whence it derives its name. Those 
who possess it need not fear anything supernatural or 
any apparition. 

161. In Libya there is a vine which some call mad, 
which ripens some of its fruit, but keeps the rest 
unripe, and some even in flower for a short time. 

162. Near the mountain Sipylus they say that there 
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is a stone in the shape of a cylinder, which when pious 
sons find it they place in the shrine of the mother of 
the gods, and never err in the matter of impiety, but 
are always affectionate to their fathers. 

163. In the mountain Taygetus they say there is a 
wild herb called “ charisia ’’ which women hang round 
their necks at the beginning of spring, and are more 
affectionately loved by their husbands. 

164. Othrys is a mountain in Thessaly, which 
breeds snakes called Sepes, which have not one colour, 
but are always like the ground on which they live. 
Some of them have the colour of land snails. In 
others the seales are green. But those that live in 
sandy places are like the sand in colour. When they 
bite they produce thirst. Their bite is not fierce and 
fiery, but it is unpleasant. 

165. When the male adder associates with the 
female, the female bites off its head. And so the 
young ones, as though avenging the death of their 
father, bite through their mother’s belly. 

166. In the river Nile they say that there is a 
stone like a bean: if dogs see it, they do not bark. 
But this helps those who are possessed by an evil 
spirit 5 for, as soon as their noses are put against it, 
the evil spirit leaves them. 

167. In the river Maeander there is said to be a 
stone called “ wise ’’ by contradiction ; for, if one puts 
it into anyone’s lap, he goes mad, and murders one 
of his relations. 

168. The rivers Rhenus and Ister How northwards, 
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the one past the Germans, the other past the Paeon- 
ians. In summer their stream is navigable, but in 
winter, when it is frozen by ice, they ride on it, as 
though it were dry land. 

169. Near the city of Thurium they say that there 
are two rivers, Sybaris and Crathis. The Sybaris 
makes those who drink from it timorous, but the 
Crathis makes men who bathe in it golden-haired. 

170. In Euboea there are two rivers; cattle that 
drink from one become white ; it is called Cerbes ; 
the other is called Neleus, which makes them black. 

171. By the river Lycormas a wild herb grows in 
the shape of a spear, which is very valuable as a cure 
for blindness. 

172. They say that the spring at Syracuse in Sicily 
called Arethusa only moves every five years. 

173. On the mountain Berecynthus there is said 
to be a stone called ‘ Dagger.” If anyone finds it 
when the mysteries of Hecate are being celebrated, 
he becomes mad, as Eudoxus says. 

174. On Mount Tmolus they say that there is a 
stone like ivy which changes its colour four times a 
day ; it is seen by girls who have not reached the 
age of discretion. 

175. At the altar of Artemis Orthosia a golden bull 
is set up, which bellows when hunters come in. 

176. Among the Aetolians they say that moles can 
see indistinctly, and do not eat earth but locusts. 

177. They say that elephants go two years with 
young, but others say eighteen months ;_ they have 
much difficulty in producing their young. 
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178. They say that Demaratus, a disciple of 
Timaeus the Locrian, fell ill, and became dumb for 
ten days ; on the eleventh, having recovered slowly 
from his affliction, he said that he had had the 
happiest time of his life. 
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MECHANICAL PROBLEMS 
(MECHANICA) 





INTRODUCTION 


It seems certain that this collection of ‘‘ mechanical” 
problems and their solutions is not the work of 
Aristotle, though it probably is the product of the 
Peripatetic School. The reader will find most of them 
interesting, particularly those dealing with the circle 
and the lever. Though the author is astray in some 
cases, it is most surprising to find how far the science 
of Applied Mathematics had advanced by this date. 
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TouTw@ 7a mept Tov poxAdv. dromov yap etvat 
Soxe? 70 Kwvetabar eye. Bépos bd puxpas ioxvos, 
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Remarkable things occur in accordance with nature, 
the cause of which is unknown, and others occur con- 
trary to nature, which are produced by skill for the 
benefit of mankind. For in many cases nature pro- 
duces effects against our advantage; for nature 
always acts consistently andsimply, but our advantage 
changes in many ways. When, then, we have to pro- 
duce an effect contrary to nature, we are at a loss, 
because of the difficulty, and require skill. Therefore 
we call that part of skill which assists such difficulties, 
a device. For as the poet Antiphon wrote, this is 
true: ‘ We by skill gain mastery over things in which 
we are conquered by nature.” Of this kind are those 
in which the less master the greater, and things 
possessing little weight move heavy weights, and all 
similar devices which we term mechanical problems. 
These are not altogether identical with physical 
problems, nor are they entirely separate from them, 
but they have a share in both mathematical and 
physical speculations, for the method is demonstrated 
by mathematics, but the practical application belongs 
to physics. 

Among the problems included in this class are 
included those concerned with the lever. For it is 
strange that a great weight can be moved by a small 
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8:0 pretaBdAdovra eis GAAnAa 7a pev avayKatov 
toa yevéabat mporepov 7 av dixpay Orrorepovooy, 
THY dé ypapyny evdetav, 6 Otay ek KUpTis eis KotAov 
y mdAw ek Taverns ylyrae KUpTT) Kal mrepedepyis. 
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Tov KUKAov @oatrws exet” ef ob yap dpxerat TOIMOV 
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médw amhAve mp@rov, wore Kal Pavepov dre per- 
éBadev aire Dien. 





2 4.e, a rotating wheel has a moving circumference but a 
stationary centre. 
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force, and that, too, when a greater weight is involved. 
For the very same weight, which a man cannot move 
without a lever, he quickly moves by applying the 
weight of the lever. 

Now the original cause of all such phenomena is the The 
circle ; and this is natural, for it is in no way strange Prepuarities 
that something remarkable should result from some- 
thing more remarkable, and the most remarkable 
fact is the combination of opposites with each other. 
The circle is made up of such opposites, for to begin 
with it is composed both of the moving and of the 
stationary,* which are by nature opposite to each 
other. So when one reflects on this, it becomes less 
remarkable that opposites should exist in it. First of 
all, in the circumference of the circle which has no 
breadth, an opposition of the kind appears, the con- 
cave and the convex. These differ from each other 
in the same way as the great and small ; for the mean 
between these latter is the equal, and between the 
former is the straight line. Therefore, as in the 
former case, if they were to change into each other 
they must become equal before they could pass to 
either of the extremes, so also the line must become 
straight either when it changes from convex to con- 
cave, or by the reverse process becomes a convex 
curve. This, then, is one peculiarity of the.circle, and 
a second is that it moves simultaneously in opposite 
directions ; for it moves simultaneously forwards and 
backwards, and the radius which describes it behaves 
in the same way ; for from whatever point it begins, 
it returns again to the same point ; and as it moves 
continuously the last point again becomes the first in 
such a way that it is evidently changed from its first 
position. 
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peevois poBAjpaow €orar SiAov. 
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Tov KUKAoV, Kal TO ev ETEpov THs Siapérpov THY 
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Odrepov dé, éf”’ o8 ro B, ets todmober, Karta- 
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dvaTiéacw év Tois iepots Toujaavres Tpoxtaxous 
yaAKots te Kal odnpobs. el yap ein) tod AB 
KUKAoU amrdépevos Eerepos KUKAOs ef” od TA, rob 
kukaAov rod é¢’ of AB xevoupervns ris Siapyérpov 
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1 A Bekker. 





* Each point of a moving balance has a circular motion 
and increas ore to this extent the properties of the balance 
depend upon those of the circle. 
Pulley, wheel and axle, and cogged wheels are all 

essentially levers. 

¢ By “forwards” Aristotle means a rotary movement in 
one direction, by “‘ backwards”? movement in the opposite 
direction. 
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Therefore, as has been said before, there is nothing 
strange in the circle being the first of all marvels. 
The facts about the balance depend upon the 
circle,? and those about the lever upon the balance, 
while nearly all the other problems of mechanical 
movement can depend upon the lever.’ Again, no 
two points on one line drawn as a radius from the 
centre travel at the same pace, but that which is 
further from the fixed centre travels more rapidly ; 
it is due to this that many of the remarkable pro- 
perties in the movement of circles arise; concern- 
ing which there will be a demonstration in what 
follows. 

But owing to the fact that a circle has two opposite 
movements at the same time, and that one extremity 
of the diameter—that at A°—moves forward while the 
other at B moves backwards, some people arrange 
that from one movement many circles move simultanc- 
ously in contrary directions, like the wheels of bronze 
and steel which they dedicate intemples. Let there 


be a circle with diameter Al’ touching the circle 
AB; if the diamcter of the circle AB moves forward, 
then the diameter of the circle AT will move back- 


ward in relation to AB, if the diameter revolves 
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@ Jt is not clear to what machine the author refers: but if 
one circle is revolved by mechanical means which cannot be 
seen, the others in contact with it will revolve in opposite 
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round one point. That is, the circle A will move in 
the opposite direction to the circle AB ; and again it 
will move the next in succession, the circle EZ in the 
opposite direction to itself for the same reason. In 
the same way also, if there are more circles they will 
show the same process, when only one of them is 
moved. So making use of this property inherent in 
the circle, craftsmen make an instrument concealing 
the original circle, so that the marvel of the machine 
is alone apparent, while its cause is invisible.* 

1. First of all then a difficulty will arise as to what 
happens to the balance ; why, that is, larger balances 
are more accurate than smaller ones. ‘The origin of 
this is the question why that part of the radius of a 
circle which is farthest from the centre moves quicker 
than the smaller radius which is close to the centre, 
and is moved by the same force. The word quicker is 
used in two senses ; if a point covers the same distance 
as another in a shorter space of time we call it quicker, 
and also if it covers a greater distance in an equal 
time. But in our case the greater radius describes a 
greater circle in equal time ; for the circumference 
outside is greater than the circumference inside. 

The reason is that the radius describing the circle 
is performing two movements. Now whenever a body 
is moved in two directions in a fixed ratio it necessarily 
travels in a straight line, which is the diagonal of the 
figure which the lines arranged in this ratio describe. 

Let the ratio ® according to which the body moves 
be represented by the ratio of AB to AT. Let AT 
move towards B while AB be moved towards the 
directions for no apparent cause. A modern watch illustrates 
his idea, in which the hands are the only visible wheels. 


> This isa proof of the proposition known as the Parailelo- 
gram of Forces, 
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1 ypévy B. 





* i.e. a body the ratio of whose velocities in two fixed 
directions is not constant cannot move in a straight line. 
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position HT; now let A travel to A, and let AB 
travel a distance determined by the point E. Then 


A A B 


I H 


if the ratio of the movement is that of AB to 
AT, then the line AA must bear the same ratio 
to AE. Then the small parallelogram has the same 
proportions as the larger, so that its diagonal is 
the same, and the body will move to Z. It can 
be shown that it will behave in the same way at 
whatever point its movement be interrupted ; it will 
always be on the diagonal. Conversely it is obvious 
that an object travelling with two movements along 
a diagonal will always move in the ratio of the sides 
of the parallelogram. For with any other proportion 
it will not travel along the diagonal. But, if a body 
travels with two mov ements with no faxed ratio and 
in no fixed time, it would be impossible for it to 
travel in a straight line. For suppose it to be a 
straight line. If.this line is drawn as a diagonal and 
the sides of the parallelogram be filled in, the body 
must move in the ratio of the sides; this has been 
demonstrated before. Hence the body that travels 
in no constant ratio and in no fixed time will not 
make a straight line. For if it travels in a fixed ratio 
for a given time, during this time it must move in 
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@ i.e. the tangent. 

> In modern terms we should describe the movement along 
the circumference as a balance of centripetal and centri- 
fugal forces, 
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a straight line, because of what we have already said. 
So that if it moves in two directions with no fixed 
ratio and in no fixed time it will be a curve. 

That the line describing a circle moves in two 
directions simultaneously is obvious from these 
considerations, and also because that which travels 
along a straight line is along a perpendicular,* so 
that it again travels along the perpendicular to a 
point above the B 
centre.? LetABLr 
be a circle, and 
from the point B 
above the centre 
let a line be 
drawn to A; it 
is joined to the 
point I; if it 
travelled with 
velocities in the 
ratio of BAto AT 
it would move as 
along the diagonal BI’. But, as it is, seeing that 
it is in no such proportion it travels along the 
are BET. Now if of two objects moving under 
the influence of the same force one suffers more 
interference, and the other less ; it is reasonable to 
suppose that the one suffering the greater interfer- 
ence should move more slowly than that suffering 
less, which seems to take place in the case of the 
greater and the less of those radii which describe 
circles from the centre. For because the extremity 
of the less is nearer the fixed point than the extremity 
of the greater, being attracted towards the centre 
in the opposite direction, the extremity of the lesser 
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radius moves more slowly. This. happens with any 
radius which describes a circle; it moves along a 
curve naturally in the direction of the tangent, but 
is attracted to the centre contrary to nature. The 
lesser radius always moves in its unnatural direction ; 
for because it is nearer the centre which attracts it, 
it is the more influenced. That the lesser radius 
moves more than the greater in the unnatural diree- 
tion in the case of radii describing the circles from 
a fixed centre is obvious from the following con- 
siderations. 

Let there be a circle BPEA and another smaller one 
inside it XNM= 
described about ‘VY 
the same centre 
A and let the dia- 
meters be drawn, 
the larger AT’ and 
BE and in the 
smaller circle MX 
and NE; let the , 
rectangle AYPT 
be completed. If 
the radius AB de- 
scribing the circle 
returns again to 
the same position 
from which it 
started, namely 
to AB, it is clearly travelling towards itself. In the 
same way AX will return to the position AX. But 
AX travels more slowly than AB, as has been said, 
because the interference with it is greater, and AX 
is more interrupted. 
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4 Similar triangles. 
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Let AOH be drawn, and from the point O a 
perpendicular 0Z be dropped within the circle to 
AB; again from 0 let @Q be drawn parallel to AB, 
and the perpendiculars 2Y and HK dropped on AB. 
Now the lines 2Y and OZ are equal, but BY is less 
than XZ. For in unequal circles equal straight lines 
drawn perpendicular to the diameter cut off smaller 
parts of the diameter in the greater circles, and 2Y 
is equal to OZ. Now in the same time in which AO 
travels along the distance XO the extremity of 
the radius BA has described a greater are than BQ 
in the greater circle. For the natural travel is equal, 
but the unnatural is less ; and BY is less than XZ: 
but one would expect them to be in proportion, the 
two that is whose travel is natural, and the two 
whose travel is unnatural. 

The point has actually travelled over HB, which 
is greater than 2B. Now in the given time (¢.e., that 
in which AX moves to AO) AB must have travelled 
over the arc HB; for that will be its position, when 
the proportion between the natural and unnatural 
movements is true. If, then, the natural movement is 
greater in the greater circle, the unnatural movement 
would at that point have the same proportion only 
in the sense that the point B would travel along the 
are BH in the same time as the point X would travel 
along the are XO. For in that case the natural move- 
ment of the point B carries it to H, but its unnatural 
movement to K. For HK is the perpendicular 
dropped from H. Then HK is in the same ratio to 
KB, as OZ is to ZX. This will be obvious if B and 
X are joined respectively to H and @.2 But if the 
distance travelled by B is either greater or less than 
HB, the result will not be the same, nor will the 
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MECHANICAL PROBLEMS, 1-2 


proportion between the natural and unnatural move- 
ments be the same in the two-circles. 

From what has already been said the reason why 
the point more distant from the centre travels more 
quickly than the nearer point, though impelled by 
the same force, and why the greater radius describes 
the greater arc, is quite obvious. Why also greater 
balances are more accurate than smaller ones, is 
clear from these considerations. The cord which 
suspends the balance is the centre (for it is a fixed 
point), and the parts on either side of the balance 
scale are the radii from the centre. Now the ex- 
tremity of the balance scale must move at a greater 
rate under the influence of the same weight, inas- 
much as it is further from the cord, and consequently 
in small balances some weights must make no im- 
pression on the senses, but in large balances the move- 
ment must be obvious ; for there is nothing to pre- 
vent a quantity from moving too little for it to be 
observed by the senses. But in a large balance the 
same weight makes the movement visible. Some 
movements are obvious in both cases, but arc much 
more obvious in larger balances, because then the 
extent of the swing is much greater for the same 
weight. This is how sellers of purple arrange their 
weighing machines to deceive, by putting the cord 
out of the true centre, and pouring lead into one arm 
of the balance, or by employing wood for the side 
to which they want it to incline taken from the root 
or from where there is a knot. For the part of the 
tree in which the root lies is heavier, and a knot is 
in a sense a root. 

2. If the cord supporting a balance is fixed from 
above, when after the beam has inclined the weight 
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MECHANICAL PROBLEMS, 2 


is removed, the balance returns to its original position. 
If, however, it is supported from below, then it does 
not return to its original position. Why is this? It 
is because, when the support is from above (when the 
weight is applied) the larger portion of the beam is 
above the perpendicular. For the cord is the per- 
pendicular. So that the greater weight must swing 
downwards until the line dividing the beam coincides 
with the perpendicular, because the greater weight 
now lies in the raised part of the beam. Let the 


Zz 





beam be a straight one represented by BY, and the 
cord be A.A. When this is driven downwards the 
perpendicular will be represented by AAM, if the 
weight is attached in the direction of B. The face B 
will then adopt the position E, and the face IP that 
of Z, so that the line bisecting the beam at first was 
in the position of the perpendicular AM, but when the 
weight was attached took up the position AO. Con- 
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@ Aristotle is wrong in the details of his second case. 
If the beam is supported from helow, it is in unstable equi- 
librium, and therefore any weight placed on one arm would 
cause that arm to sink, until the beam fell off the pivot. 
The beam would only keep its position if it were supported 
at its centre of gravity—viz. at I. 
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sequently that part of the beam in its position EZ 
which is outside the perpendicular AM will exceed 
half the beam by OII. If, then, the weight is removed 
from the arm E, the arm Z must be depressed, for the 
arm E is the smaller. If, then, the cord is attached 
from above, the balance returns again to its original 
position. 

’ If, however, the support is from below, the opposite 
results ; for now the portion of the beam which is 
lower than the perpendicular dividing it is more than 
half; consequently it does not return to its place ; for 
the part rising above is lighter. Let the straight beam 





be repesented by N=, the perpendicular being KM, 
and this bisects N=. When the weight is attached 
to the arm N, N will take up the position O and = 
will take up the position P, while KA will go to OA, 
so that KO is greater than AP by OKA. Now when 
the weight is removed the beam must keep its new 
position; for the excess over half the beam beyond 
K acts as a weight and depresses the beam.* 
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MECHANICAL PROBLEMS, 3 


3. Why is it that small forces can move great 
weights by means of a lever, as was said at the begin- 
ning of the treatise, seeing that one naturally adds 
the weight of the lever? For surely the smaller 
weight is easier to move, and it is smaller without the 
lever. Is the lever the reason, being equivalent to a 
beam with its cord attached below, and divided into 
two equal parts? For the fulcrum acts as the attached 
cord: for both these remain stationary, and act as a 
centre. But since under the impulse of the same 
weight the greater radius from the centre moves the 
more rapidly, and there are three elements in the 
lever, the fulcrum, that is the cord or centre, and the 
two weights, the one which causes the movement, and 
the one that is moved ; now the ratio of the weight 
moved to the weight moving it is the inverse ratio of 
the distances from the centre. Now the greater the 





distance from the fulcrum, the more easily it will move. 
The reason has been given before that the point 
further from the centre describes the greater circle, 
so that by the use of the same force, when the motive 
force is farther from the lever, it will cause a greater 
movement. Let AB be the bar, I be the weight, 
and A the moving force, E the fulerum; and let H 
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be the point to which the moving force travels and K 
the point to which I’ the weight moved travels. 

4, Why do the rowers in the middle of the ship 
contribute most to its movement? Is it because the 
oar acts like a bar? For the thole-pin is the fulcrum 
(for it is fixed), and the sea is the weight. which the 
oar presses ; the sailor is the force which moves the 
bar. In proportion as the moving force is further 
away from the fulcrum, so it always moves the weight 
more; for the circle described from the centre is 
greater, and the thole-pin, which is the fulcrum, is the 
centre. The largest part of the oar is within in the 
centre of theship. For the ship is broadest at this 
point, so that it is possible for the greater part of the 
oar to be within the sides of the ship on either side. 
Therefore the movement of the ship is caused, because 
the end of the oar which is within the ship travels 
forward when the oar is supported against the sea, 
and the ship being fastened to the thole-pin travels 
forward in the same direction as the end of the oar. 
The ship must be thrust forward most at the point at 
which the oar displaces most sea, where the distance 
between the handle and the thole-pin is greatest. 
This is the reason why those in the middle of the ship 
contribute most to the movement of the ship ; for that 
part of the oar which stretches inside from the thole- 
pin is greatest in the middle of the ship. 

5. Why does the rudder, which is small and at the 
end of the vessel, have so great power that it is able 
to move the huge mass of the ship, though it is moved 
by a smaller tiller and by the strength of but one 
man, and then without violent exertion? Is it 
because the rudder is a bar, and the helmsman works 
alever? The point at which it is attached to the ship 
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is the fulcrum, the whole rudder is the bar, the sea is 
the weight, and the helmsman is the motive force. 
The rudder does not strike the sea at right angles to 
its length, as an oar does. For it does not drive the 
ship forward, but turns it while it moves, receiving 
the sea at anangle. For since the sea is the weight, it 
turns the ship by pushing in a contrary direction. 
For the lever and the sea turn in opposite directions, 
the sea to the inside and the lever to the outside. The 
ship follows because it is attached to it. The oar 
pushes the weight against its breadth, and being 
pushed by it it in return drives the ship straight for- 
ward ; but the rudder, being placed aslant, causes 
movement also to be at an angle, either in one 
direction or the other. It is placed at the end and 
not in the middle of the ship, because the part moved 
can move most easily when the moving agent acts 
from the end. For the first part moves most rapidly 
because as in other travelling bodies the travel ceases 
at the end, so in a continuous body the travel is 
weakest at the end. If, then, it is weakest there, it is 
at that point easiest to shift it from its position. This 
is why the rudder is at the stern and also because, as 
there is very little movement at that point, the dis- 
placement is much greater at the end, because the 
same angle stands on a large base, and because the 
enclosing lines are greater. From this it is obvious 
why the ship moves further in an opposite direction 
than the oar-blade ; for the same mass, when moved 
by the same force, will travel further in air than in 
water. For let AB be the oar, I’ the thole-pin, and A 
the part of the oar inside the ship, that is, the handle of 
the oar, while the point B is the end in the sea. Now 
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MECHANICAL PROBLEMS, 5 


if the point A be moved to the point A, the point B 
will not be at E ; for BE is equal to AA, and it would 





thus have travelled an equal distance. But it is 
smaller, and it will be at the point Z. The point 0 
then cuts the line AB, not where [is but below. For 
BZ is less than AA, just as OZ is less than AO; for 
the triangles are similar. The centre I’ will also be 
displaced ; for it moves in the opposite direction to 
the part B, which is in the sea, and in the same direc- 
tion as A, the part in the boat, and A has changed its 
position to A. So the position of the ship will be 
changed, and the point where the handle of the oar is 
will be moved. The rudder acts in the same way 
except that it does not contribute anything to the 
forward movement of the ship, but only pushes the 
stern sideways in one direction or the other ; for the 
bow moves in the opposite direction to the rudder. 
The point at which the rudder is attached must be 
regarded as the pivot of the moving part, and func- 
tions like the thole-pin for the oar; but the centre 
of the ship is moved in the same direction as the 
rudder. If it is moved inwards the stern moves in 
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* This is of course untrue. For any sail of given size (at 
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that direction; but the bow moves in a contrary 
direction, for while the bow remains in the same 
place the whole ship changes position. 

6. Why isit that the higher the yard-arm, the faster 
the ship travels with the same sail and the same wind ? 
Is it because the mast acts as a lever with its base in 
which it is fixed as a fulcrum? Then the weight 
which requires to be moved is the ship, and the agent 
of movement is the wind in the sail. If. then, it is true 
that the farther the fulerum, the more easily and 
rapidly does a given power move a given weight, then 
the yard-arm being higher makes the sail also farther 
away from the base which is the fulerum.® 

7. Why is it that, when the wind is unfavourable 
and they wish to run before it, they reef the sail in 
the direction of the helmsman, and slacken the part 
of the sheet towards the bows? Is it because the 
rudder cannot act against the wind when it is stormy, 
but can when the wind is slight and so they shorten 
sail? In this way the wind carries the ship forward, 
but the rudder turns it into the wind, acting against 
the sea as a lever. At the same time the sailors fight 
against the wind ; for they lean over in the opposite 
direéiion. 

8. Why are round and Getlat bodies easiest to 
move? It is possible for a wheel to move in three 
ways ; first, it may move along the felloe, the centre 
moving also, just as the wheel of a cart revolves ; 
secondly, it may move about the centre, like a pulley, 
the centre remaining fixed; thirdly, it may move ina 
plane parallel to the ground, the centre still remaining 


right angles both to the ship and the wind) the higher the 
sail the more the bows will dip, owing to the resolved part 
of the force acting downwards. 
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fixed, as the potter’s wheel revolves. All such move- 
ments are fast because the contact with the ground is 
slight, as a circle has only one point of contact, and 
because of the absence of friction ; for the angle of 
the circumference is away from the ground. If also 
it meets a body, it again only comes into contact with 
asmall surface. If, on the other hand, the body were 
rectilinear, it would because of its straight side touch 
the ground for a considerable distance. Again, the 
mover moves it in the same direction as its weight 
inclines. For when the diameter of the circle is at 
right angles to the ground, as the circle only touches 
the ground at one point, the diameter divides the 
weight equally on both sides of it ; but when it moves 
the weight is immediately more in the direction of 
the movement, as though its balance were thrown 
that way. Consequently it is easier for the pusher to 
move it forward ; for any body is easily moved in the 
direction towards which it inclines, and is similarly 
difficult to move in a direction opposite to its weight. 
Some say that the circumference of a circle travels 
perpetually, just as things remain at rest owing to 
resistance, as one can see in the case of greater circles 
in comparison with less. For greater circles move 
quickly and move greater weights by the application 
of the same force, because the angle of the greater 
circle has considerable influence in comparison with 
that of the lesser, and is in the same ratio as the 
diameter of the one bears to the diameter of the other. 
Now every circle is greater than some smaller one; for 
there are an infinite number of smaller circles. Now 
if it is a fact that one circle has weight in comparison 
with another, and is therefore easy to move, there are 
cases in which the circle and the things moved by it 
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have an additional inclination ; that is. when they do 
not touch the surface with the felloe, but either move 
parallel with the ground, or with the motion of pulleys; 
for in this position they move very easily, and move 
weights as well. But this is not due to the small 
degree of contact and friction, but to another cause. 
This is the one mentioned before, that a circle con- 
sists of two directions of motion, so that the weight 
must always incline in the direction of one of them ; 
thus the mover always impels it in the direction in 
which it is already travelling, when they move it in 
any direction in a line with its cireumference. For 
they are moving it when it is already travelling ; for 
the moving force drives it in the direction of the 
tangent, while the circle itself moves in the direction 
of its diameter. 

9. Why is it that we can move more easily and 
quickly things raised and drawn by means of greater 
circles? For instance larger pulleys work better than 
smaller ones and so do large rollers. Surely it is 
because, the distance from the centre being larger, a 
greater space is covered in the same time, and this 
result will still take place if an equal weight is put 
upon it, just as we said that larger balances are more 
accurate than smaller ones. For the cord is the centre 
and the parts of the beam which are on either side of 
the cord are the radii of the circle. 

10. Why is a balance moved more easily when it is 
without a weight than when it has one? Inthe same 
way in the case of a wheel or anything of the kind the 
smaller and lighter is more easily moved than the 
larger and heavier. Is it because the weight is more 
difficult to move, not only in the opposite direction 
but at an angle? For it is hard to move a thing in the 
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opposite direction to its weight, but easy in the 
direction of its weight ; but it “does not incline at an 
angle. 

11. Why are heavy weights more easily carried on 
rollers than on carts, though the latter’s wheels are 
larger while the circumference of rollers is small? Is 
it because in the case of rollers there is no friction, 
but in the case of carts there is the axle, and there is 
friction on that ; for there is pressure upon it not only 
from above, but also horizontally? But a weight 
resting on rollers moves at two points of them, the 
ground supporting from below and the weight 
pressing from above; for the circle is revolving at 
both these points, and is impelled in the direction it 
travels. 

12. Why does a missile travel further from the sling 
than from the hand? And yet the thrower has more 
control with his hand than when he has a suspended 
weight. In the case of a sling he has two weights to 
move, that of the sling and that of the missile, 
whereas in the former case he has the missile only. 
Is it because the man who hurls the missile has it 
already moving in the sling (for he only lets it go after 
swinging it round in a circle many times), but when 
projected from the hand it starts from rest? For 
everything is easier to move when it is already set in 
motion than when it is at rest. Is this, then, one 
reason, and is this another, that in using a sling the 
hand becomes the centre and the sling the radius ? 
The greater then the radius, the faster the movement. 
But the cast from the hand is at a small distance com- 
pared to the sling. 

13. Why are the larger handles more easy to move 
round a spindle than smaller ones, and in the same 
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way less bulky windlasses are more easily moved than 
thicker ones by the application of the same force ? 
Is it because the windlass and the spindle are the 
centre and the parts which stand away from them are 
the radii ? Now the radii of greater circles move more 
quickly and a greater distance by the application of 
the same force than the radii of smaller circles ; for 
by the application of the same force the extremity 
which is farther from the centre moves more. This is 
why they fit handles to the spindle with which they 
turn it more easily ; in the case of light windlasses 
the part outside the centre travels further, and this 
is the radius of the circle. 

14, Why is a piece of wood of equal size more easily 
broken over the knee, if one holds it at equal distance 
far away from the knee to break it, than if one holds 
it by the knee and quite close to it? And similarly 
if one supports the wood on the ground and then put- 
ting the foot on it one breaks it with the hand, it 
breaks more easily if the hand is at some distance 
rather than if one holds it at a point close to the foot. 
Is it because in one case the knee and in the other the 
foot is the centre > But the farther it is away from 
the centre the more easily is everything moved. And 
what is being broken must necessarily be moved. 

15. Why are the stones on the seashore which are 
called pebbles round, when they are originally made 
from long stones and shells? Surely it is because in 
movement what is further from the middle moves 
more rapidly. For the middle is the centre, and the 
distance from this is the radius. And from an equal 
movement the greater radius describes a greater 
circle. But that which travels a greater distance in an 
equal time describes a greater circle. Things travel- 
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ling with a greater velocity over a greater distance 
strike harder ; and things which strike harder are 
themselves struck harder. So that the parts further 
from the middle must always get worn down. As this 
happens to them they become round. In the case 
of pebbles, owing to the movement of the sea and 
the fact that they are moving with the sea, they 
aré perpetually in motion and are liable to friction 
as they roll. But this must occur most of all at 
their extremities. 

16. Why are pieces of timber weaker the longer 
they are, and why do they bend more easily when 
raised ; even if the short piece is for instance two 
cubits and light, while the long piece of a hundred 
cubits is thick ? Is it because the length of the wood 
in the act of raising it forms the lever, weight and 
fulcrum ? For the first part of it, that which the hand 
raises, acts as a fulcrum, the part at the end is the 
weight. Consequently the greater the distance from 
the fulerum the more it must bend; for the greater 
the distance from the fulcrum the greater the bending 
must be. So the ends of the bar must be raised. If, 
then, the bar bends, it will bend more the more it is 
raised—a condition which occurs in the case of long 
pieces of wood ; whereas in short pieces the end is 
close to the fulerum, which is at rest. 

17. Why are great weights and bodies of consider- 
able size split by a small wedge, and why does it exert 
great pressure ? Is it because the wedge consists 
of two levers opposite to each other? And each 
has both a weight and a fulcrum, which works either 
upwards or downwards. The travel of the blow is 
the weight which strikes and causes movement, and 
which makes the weight heavy; and because it 
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MECHANICAL PROBLEMS, 17-18 


moves an already moving object with considerable 
speed, the force is even greater. Great forces then 
follow what is in itself a small object ; so we do not 
notice that it produces a considerable movement in 


A T 


4S E 


comparison with its size. Let ABIL be the wedge, 
and the block to which it is applied AEHZ. Now 
AB is the lever, and the weight is below at B, while 
ZA is the fulcrum. Opposite this is the other lever 
BI. When AT is struck it makes use of both these 
levers ; for at the point B there is an upward thrust. 

18. Why is it that if one puts two pulleys on two 
blocks which support each other in opposite directions, 
and passes a rope round them in a circle, with one end 
suspended from one of the blocks, and the other either 
supported by or passed over the pulleys, if one drags 
one end of the rope, one can draw up great weights. 
even if the dragging force is small? Is it because the 
same weight, if less force is used, can be raised, if a 
lever is employed, than by hand? The pulley acts in 
the same way as the lever, so that even one will draw 
the weight more easily and will raise a much heavier 
weight with less pull than by hand. And two pulleys 
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will quickly raise more than twice as much. For the 
second rope is drawing even less weight than it would 
be, if it were drawing by itself, when the one rope is 
passed over the other ; for that makes the weight still 
less. So if one puts the rope over still more, a great 
difference is made by a few pulleys, so that supposing 
a weight of four minae is being borne by the first. 
much less is being borne by the last. In this way in 
building construction they can easily raise great 
weights ; for they shift from the one pulley to the 
other, and again from that to capstans and levers ; 
and this is equivalent to making many pulleys. 

19. Why is it that if one puts a large axe on a block 
of wood and a heavy weight on top of it, it does not 
cut the wood to any extent ; but if one raises the axe 
and strikes with it, it splits it in half, even if the striker 
has far less weight than onc placed on it and pressing 
it down? Is it because all work is produced by 
movement ; and a heavy object produces the move- 
ment of weight more when it is moving than when it 
is at rest? When the weight lies on it, it does not 
produce thé movement of the weight, but when it 
travels it produces both this movement and that of 
the striker. Moreover, the axe acts like a wedge; 
but the wedge, though it is small, splits large pieces 
of wood, because it is composed of two levers fixed 
together, and acting in opposite directions. 

20. How is it that a steelyard can weigh heavy 
pieces of meat for a small weight, when the whole 
apparatus is only half the beam? For from the point 
at which the weight is placed, there hangs only the 
seale-pan, while on the other end there is nothing but 
the steelyard. Is it because the steelyard is both 
balance and lever at the same time? It is a balance 
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insomuch as each of the cords becomes the centre of 
the steelyard. Now at one end it has a scale-pan, and 
at the other instead of a pan it has a round weight, 
which is fastened on to the beam, just as if one were 
to put the other scale-pan and the weight at the other 
end of the steelyard ; for it is clear that it draws just 
as much weight when it lies in the other pan. But in 
order that the one beam may act as a number of 
beams, a number of small cords are attached to such a 
beam ; in each case the part on the side of the round 
ball constitutes half of the steelyard, and the weight 
acts equally when the small cords are moved away 
from each other, so that it is possible to measure how 
much weight the object lying in the scale-pan draws ; 
so that one knows, when the steelyard is straight, how 
much weight the scale-pan holds according to the posi- 
tion of the rope, as has been said. Speaking generally 
this is a balance, having but one scale-pan, in whic 
the weight is placed, the other being that in which the 
weight of the steelyard lies. So the steelyard at the 
opposite end is the ball weight. Being made in this 
way it acts as a number of beams, according to the 
number of cords it possesses. But the cord nearer to 
the scale-pan and the weight thereon draws a greater 
weight, because the whole steelyard is really an 
inverted lever (for each cord is the fulerum which 
supports from above, and the weight is what is in the 
seale-pan), but the greater the distance of the beam 
from the fulcrum, the more easily does it move, but 
in this case it produces a balance, and balances the 
weight of the steelyard by the ball weight. 

21. Why do dentists find it easier to take out teeth 
by applying the weight of the forceps than with the 
bare hand? Is it because the tooth more easily slips 
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from the hand than it does from the forceps? Or 
does iron-slip more easily than the hand and also does 
not press evenly on the tooth all round? For the 
flesh of the fingers being soft should stick more easily 
and fit more readily round it. But the forceps are 
really two levers working in opposite directions, hav- 
ing the point at which the blades are joined together 
as the fulcrum; dentists use this instrument for 
extraction because they find it moves more easily. 


A B 


A 
E Z 


Let one end of the forceps be A and the other, the 
end which extracts, B. Now the one lever is AAZ and 
the other BFE and TOA is the fulcrum ; the tooth is 
at the point I, where the extremities of the forceps 
come together; this is the weight. The dentist 
holds the tooth with BZ and moves it at the same 
time ; but when he has moved it he can extract it 
more easily with the hand than with the instrument. 

22. Why can one easily break nuts without a blow 
in instruments made to break them? For the con- 
siderable force of motion and violence is missing. 
Moreover one could break them more quickly with 
hard and heavy nutcrackers than with wooden and 
light ones. Is it because the nut is crushed in two 
directions by two levers, and heavy bodies are easily 
split by a lever? For nutcrackers consist of two 
levers having the same fulerum, namely the point of 
junction, the point A in the figure. Just, then, as the 
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extremities EZ could easily be pushed apart, so they 
can easily be brought together by small force applied 
at the points A and I’. So the two arms ET and ZA 


A E 


r Z 


being levers produce as much or even more force 
than that which the weight produces in a blow; for 
by raising them they are raised in opposite directions, 
and when they crush they break what is at the point 
K. For exactly the same reason the nearer K is to 
the point A the more quickly is it crushed ; for the 
farther the distance the lever is from the fulcrum, the 
more easily and the more considerably does it move 
it by use of the same force. A is then the fulcrum 
and AAZ is the lever, as also is TAE. The nearer, 
then, that K is to the angle A the nearer it is to the 
junction at A; and this is the fulerum. It follows 
therefore that ZE is raised farther by the use of the 
same force. So that when the raising is from two 
opposite directions, it must be the more crushed; and 
that which is more crushed is more easily broken. 
23. Why is it that in a rhombus, when the extreme 
points travel in two movements, they do not each 
travel along an equal straight line, but one travels 
much farther than the other? It is only another way 
of asking the same question to inquire why the travel- 
ling point passes through a distance less than the 
side? For the diagonal is the less distance and the 
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side the greater; the one travels with one motion and 
the other with two. Let A travel towards B, and B 
towards A with the same velocity along the line AB; 





again let AB travel along AI parallel to TA with 
the same velocity as these. The point A must be 
carried along the diagonal AA and B along BI’, 
and each must arrive at the end at the same time, 
and AB moves along the side AI. For let the 
point A be carried along AE, and AB along to AZ, 
so as to make ZH parallel to AB, and a line drawn 
from E to complete the parallelogram. The paral- 
lelogram thus formed is similar to the whole. Then 
AZ is equal to AE, so that the point A is borne along 
the side AE. Then AB would travel along AZ and 
will therefore be on the diagonal at 9. And it must 
always travel along the diagonal. At the same time 
the side AB will travel along the side AT’, and the 
point A will travel along the diagonal AA. Similarly 
it can be proved that the point B is borne along the 
diagonal BP ; for BE is equal to BH. When, then, 
the parallelogram is completed by a line drawn from 
H, the enclosed parallelogram is similar to the whole. 
The point B will be on the diagonal at the intersection 
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® This velocity parallelogram and the deduction from it 
are perfectly sound. In the case supposed the actual re- 
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of the diagonals, and the side will travel along the 
side at the same time as the point B will travel along 
the diagonal BF. Then the point B will travel many 
times more than AB, and the side will travel along 
the lesser side, though carried at the same velocity, 
and the side in one journey has travelled further than 
A. The more acute-angled the rhombus is the less 
the diagonal AA becomes and the greater BI’, but 
the side is less than BI’. For it is odd, as has been 
said, that the point travelling along two components 
should sometimes move more slowly than that travel- 
ling along one, and that when both points are given 
an equal velocity one should travel a greater distance 
than the other. 

But the reason is, that when a point moves from an 
obtuse angle, the two paths are more or less opposite, 
I mean the path which the point travels and that in 
which it is impelled along the side ; when on the 
other hand the point moves from the acute angle it is 
almost being borne in the same direction. For the 
angle made by thesides assists to move the point along 
the diagonal; and in proportion as the one makes 
the angle more acute and the other more obtuse, so 
the former travels more slowly and the latter more 
quickly. For they are more in opposite directions be- 
cause the angle is more obtuse ; but in the other case 
they approximate more nearly to the same direction 
because the lines are closer together.* For the point 
B in both its movements is travelling nearly in the 
same direction ; for the one movement is assisted by 
the other, and the more acute the angle the more this 


sultant velocities of the two particles, and consequently the 
respective distances travelled by them in unit time will depend 
entirely on the angles of the parallelogram. 
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yap doxet Kara, rip atoOnow elvau 4 Trepupépera 
éxdotouv Tis oieias Siapeezpov, 4 70d peilovos 
KixAov pete, 9 8€ rod éeAdrrovos eAdrrev, 
wore TOV adrov Tobrov efovar Adyov, Kad? ds 
e€exuAioOyoav ai ypapepeat mpos a\Andas KaTd THY 
aicByow. aAna py Kai Ore THy tony exxvAiovrat, 
éray mept TO avTo KevTpov Kequevo or, Siow 
Kal oUTws yiverau dre pe ion Th _YpoHEa Wo 
petlev kvichos exxvAterat, Gre d€ TH ia eddrrew. 
éorw yap KUKos 6 peilwy pev ef’ ob 7a AZT, 6 


1 + jv om. Bekker. 





@ Aristotle quite correctly introduces the extreme case. In 
the event of a man walking on the deck of a ship with the 
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becomes true. But with A the opposite is the case ; 
for the point itself is travelling towards B, while 
the side tends to divert it to A. The more obtuse 
the angle, the more opposed to each other do the 
two movements become; for the lines approach 
more nearly to the straight. If they were entirely 
straight, they would be entirely opposite. But the 
side travelling in one direction is checked by nothing. 
Naturally therefore it traverses the greater distance. 

24. A difficulty arises as to how it is that a greater 
circle when it revolves traces out a path of the same 
length as a smaller circle, if the two are concentric. 
When they are revolved separately, then the paths 
along which they travel are in the same ratio as their 
respective sizes. Again, assuming that the two have 
the same centre, sometimes the path along which they 
revolve is the same size as the smaller circle would 
travel independently, and sometimes it is the size of 
the larger circle’s path. Now it is evident that the 
larger circle revolves along a larger path. For an 
examination of the angle which each circumference 
makes with its own diameter shows that the angle of 
the larger circle is larger, and of the smaller circle 
smaller, so that they bear the same ratio as that of 
the paths on which they travel bear to each other. 
Yet on the other hand it is clear that they do revolve 
over the same distance, when they are described 
about the same centre ; and thus it comes about that 
sometimes the revolution is equal to the path which 
the larger circle traces out, and sometimes to that 
of the smaller. Let AZT be the greater circle and 


same velocity as the ship in a direction exactly opposite to the 
ship’s motion, he will not move at all, relatively to a fixed 
point on the land. 
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efeAtxOjoerar, wore drav y BH ypappr 2\On ei 


1 AZ Bekker. 
388 


MECHANICAL PROBLEMS, 24 


EHB the less, with A as the centre of both. Let the 
line ZI be the path traced by the circumference of 
the larger circle, when it travels independently, and 





7 A I 


HK the path travelled independently by the smaller 
circle, HK being equal to Z.\. If I move the smaller 
circle I am moving the same centre, namely A ; 
now let the larger circle be attached to it. At the 
moment when AB becomes perpendicular to HK, 
AT also becomes perpendicular to ZA; so that it 
will have invariably travelled the same distance, 
that is HK, the distance over which the circumfer- 
ence HB has travelled, and ZA that over which ZT 
has travelled. Now if the quadrant in each case 
has travelled an equal distance, it is obvious that the 
whole circle will travel over a distance equal to 
the whole cireumference, so that when the line BH 
has reached the point K, then the arc of the circum- 
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tony méduxe dieErevary TH adt@ dé rayer tony earl 
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1 AT Bekker. 2 pos tiv HK om. Bekker. 
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ference ZT will have travelled along Z.\, and the circle 
will have performed a complete revolution. 

Similarly, if ] move the large circle and fit the small 
one to it, the two circles being concentric as before, 
the line AB will be perpendicular and vertical at the 
same time as Al’, the latter to ZI, the former to HO. 
So that whenever the one shall have traversed a dis- 
tance equal to HO, and the other to ZI, and ZA has 
again become perpendicular to ZA, and AH again to 
HK, the points H and Z will again be in their original 
positions at O and I. As, then, nowhere does the 
greater stop and wait for the less in such a way as to 
remain stationary for a time at the same point (for 
in both cases both are moving continuously), and as 
the smaller does not skip any point, it is remarkable 
that in the one case the greater should travel over a 
path equal to the smaller, and in the other case the 
smaller equal to the larger. It is indeed remarkable 
that as the movement is one all the time, that the 
same centre should in one case travel a large path 
and in the other a smaller one. For the same thing 
travelling at the same speed should always cover an 
equal path; and moving anything with the same 
velocity implies travelling over the same distance in 
both cases. 

To discover the cause of these things we may start 
with this axiom, that the same or equal forces move 
one mass more slowly and another more rapidly. 
Let us suppose that there is a body which has no 
natural movement of its own; if a body whicli 
has a natural movement of its own moves the 
former as well as itself, it will move more slowly 
than if it moved by itself; and it will be just the 
same if it naturally moves by itself, and nothing is 
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1 76 Bekker. 
2 adrq Bekker. 3 +6 xwotv om. Bekker. 
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moved with it. It is impossible for it to have a 
greater movement than that which moves it; for 
it moves not with a motion of its own, but with that 
of the mover. 

Suppose that there are two circles, the greater A 
and the lesser B. If the lesser were to push the 
greater without revolving itself it is clear that the 
greater will travel along a straight path as far as it is 
pushed by the lesser. It must have been pushed as 
far as the small circle has moved. Therefore they have 
travelled over an equal amount of the straight path. 
So if the lesser circle were to push the larger while 
revolving, the latter would be revolved as well as 
pushed, and only so far as the smaller revolves, if it 
does not move at all by its own motion. For that 
which is moved must be moved just so far as the mover 
moves it ; so the small circle has moved it so far and 
in such a way, e.g. in a circle over one foot (let this 
be the extent of the movement), and the greater 
circle has moved thus far. Similarly, if the greater 
circle moves the less, the small circle will move exactly 
as the greater does. (This will be true) whichever of 
the twocircles is moved independently, whether fast or 
slowly ; so the lesser circle will trace a path at the same 
velocity, and of the same length as the greater does. 
This, then, constitutes our difficulty, that they do not 
behave in the same way when joined together; that is 
to say, if one is moved by the other, not in a natural 
way nor by its own movement. For it makes no differ- 
ence whether it is enclosed and fitted in or whether 
one is attached to the other. In the same way, when 
one produces the movement, and the other is moved 
by it, to whatever distance the one moves the other 
willalso move. Now when one moves a circle which is 
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* Aristotle's point here is sound though curiously expressed. 
Joined concentric circles have the same angular velocity, but 
une ual cogged wheels have different angular velocities. 

® The ambiguity of the phrase ‘ ‘path of a circle” has 
confused the argument. It may mean (1) movement of the 
centre; (2) movement of a point on the circumference: 
(3) e.g. the impression made by a tyre on a road. Probably 
Aristotle usually means (3). It is not easy to be's sure whether 
he has seen the true solntion of this problem, viz.: in one case 
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leaning against or suspended from another, one does 
not move it continuously ; but when they are fastened 
about the same centre, the one must of necessity 
revolve with the other. But nevertheless the other 
does not move with its own motion, but just as if it 
had no motion. This also occurs if it has a motion of 
its own, but does not use it. When, then, the large 
circle moves the small one attached to it, the smaller 
one moves exactly as the larger one; when the small 
one is the mover, the larger one moves according to 
the other’s movement. But when separated each of 
them has its own movement.* If anyone objects that 
the two circles trace out unequal paths though they 
have the same centre, and move at the same speed, 
his argument is erroneous. It is true that both circles 
have the same centre, but this fact is only accidental, 
just as a thing might be both ‘“ musical” and “ white.” 
For the fact of each circle having the same centre does 
not affect it in the same way in the two cases. When 
the small circle produces the movement the centre, 
and origin of movement belongs to the small circle, 
but when the large circle produces the movement, 
the centre belongs to it. ‘Therefore what produces 
the movement is not the same in both cases, though 
in a sense it is.? 

25. Why do they make beds with the length double 
the ends, the former being six feet or a little more and 
the latter three? And why do they not cord them 
diagonally ? Probably they are of those dimensions, 
that they may fit ordinary bodies ; for the length is 
twice the ends, the length being four cubits and the 
width two. They do not cord them diagonally, but 


the circle revolves on H®, while the larger circle both rolls 
and slips in ZI. 
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from side to side, that the timbers may be less 
strained ; for these are most easily split when they 
are cleft in a natural direction, and they suffer most 
strain when pulled in this way. Moreover, since the 
ropes have to bear the weight, they will be much less 
strained if the weight is put on the ropes stretched 
crosswise than diagonally. Also in this way less rope 
is expended. Let AZHI be the bed, and let ZH be 
bisected at B. The holes in ZB are equal to those in 
ZA. For these sides are equal; and the whole length 


A N 4 
ANB ga EO" I 





SS 


SX 


ZH is twice ZA. Now they cord them as has been ~ 
explained from A to B, then to I’, then to A, and then 
to 0 and then to E and so on continuously until they 
return to the other corner. For the terminations of 
the rope are at two corners. 

Now the lengths of rope that form the angles are 
equal, e.g. AB and BY to TA and AO. For the same 
proof shows it in each case. For instance, AB is equal 
to EO; for the opposite sides of the parallelogram 
BHKA are equal, and the holes are an equal distance 
apart. BH is equal to KA ; for the angle at B is equal 
to the angle at H; for the exterior angle of a parallelo- 
gram is equal to the interior and opposite ; and the 
angle at Bis halfa right angle ; for ZB is equal to ZA, 
and the angle at Z is a right angle. Again, the angle 
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1 AT Bekk. 





« Fig. 1 probably represents the bed correctly strung 
according to his idea. His “ diagonal ”’ stringing is incom- 
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at B is equal to the angle H ; for the angle at Z is a 
right angle, since the one side is double the other, and 
is bisected at B. So BI’ is equal to EH ; and K@ is 
also equal to it; for it is parallel to it, so that BI is 
equal to KO. And TE to AO. Similarly also the 
other sides forming the turns can be shown to be 
equal pair by pair. So that it is clear that there are 
four lengths of rope equal to AB in the bed; and 
whatever number of holes there are in ZH, there will 
be half the number in ZB, which is half of it. So that 
in half the bed there are as many lengths of rope as 
there are in BA, and just as many holes as there are 
in BH. This is equivalent to saying as many as there 
are in AZ plus BZ. But if the ropes were fastened 
diagonally as in the bed ABI’, the halves are not of 
the same length as the sides of both AZ and ZH, but 
they are the same number as the holes in ZB, ZA ; 
for AZ, BZ being two lines are greater than AB. So 
that the rope is greater by the amount that the two 
sides are greater than the diagonal.* 

26. Why is it more difficult to carry long timbers on 
the shoulders by the end than by the middle, provided 
that the weight is equal in the two cases? Is it 
because the vibration of the end of the timber pre- 
vents the carrying, because it interferes with the 
carrying by its vibration? Hardly, because even if 
it does not bend at all, and is not very long, still it is 
more difficult to carry it by the end. For the same 
reason that it is more easily lifted from the middle 


prehensible. If, however, he means a cord from A tol (asin 
Fig. 2) and B to A and then other cords parallel to these 
diagonals, he will evidently be left with alternate holes on the 
longer sides unemployed. If, of course, he intends to join 
these (e.g. EK in Fig. 2) he will certainly need more cord 
than by the method of Fig. 1. 

399 


857 a | 


15 


20 


25 


30 


ARISTOTLE 


aim” dicpou,. dua TO adro ral pépew otTw ,Padiov. 
aitiov 8€ ore ex pécou peev aipdjuevov det em 
cougiler dn Aa wa dxpa, Kal Odrepov Heépos TO 
ent Ddrepov ed aiper. aomep yap KEévrpov yiverau 
TO poécov, exer 76 alpov 7} dépov. eis ro dvw 
obv Koudilerat éxdrepov Tay axpwv els TO KaTW 
peTrov. amo dé Tob dcpov aipdpievov w) pepdprevov 
ob moet TobTo, aAN’ dmav 70 Pdpos perer ep’ &v. 
éorw péov TOU Eddou 6 Omep aiperae 7} béperae ed’ 
ob A, dxpa eb cy Br. corw peéoov* ep? od A, 
dicpa Br. aipopevou ody q pepoprevov Kare, vo A, 
TO pev B Kate pérrov divas aiper 73 P, TO be T 
KaTw pérov 70 B dvw aipet- dua b€ aipdpeva dvw 
Tovet TavTa. 

a7. Ava ri, ay 7 Atay paxpdy 76 adro Bdpos, 
Xahercirepov pepew emt Tod wou, Kay péoov 
pen Ts, 7 éav éAarTov 7; md da €rEXIn os ovK 
cory airtov q oddevors- adn’ 7 odAevors vov airiov 
eoTw. drav yap. a paxporepor, Ta dpa cadeverat 
padov, dere cin av Kat tov dépovra Xaremed- 
TEpov pépew. atriov bé 0b oarevecbat paiMov, 6 Ott 
Tis auras KWHTEWS ovens pBiorarar ra _axpa., 
dowmep av i paKporepov 70 EvAov. 6 pev yap 
@jL0s KévTpov, € ep” ob vo A (wéveu yap tobro), ai 
dé AB Kat ALP ai ex Tob KevTpou. dow 8 av F 
petlov To €x Tod Kévtpov 7 70 AB # Kai 7d AT’, 
tAdov pebictatar péyefos. SdéSeuxrtar S€ tobro 
™pOTEpov. 
28. Ava zi emi tots Ppéact Ta KnAwWvELa ToLtodar 

» da” dxpou Hp ek pécov Bekker. 
2 ed? év péoov, ets Gmrep alperar 7 déperat. éarw pécov Bekker, 


@ Cf. Chap. 1. 
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than from the end, it is easier to carry it in this 
position. The reason is that when raised from the 
middle each end tends to lighten the other, and the 
one end assists in lifting the other. For the middle 
acts as a centre, whether it is being lifted or carried. 
Each of the two ends by pressing downwards raises 
the other in an upward direction. But when raised or 
carried from the end this does not happen, but all the 
weight presses in one direction. Let A be the centre 
of a piece of timber while the ends are B and I. 
When lifted or carried from A, the end B pressing 


Sa AOE! 2 


A 


downwards tends to raise the end I’, while T’ pressing 
downwards tends to raise B ; this is not what happens 
when they are both raised together. 

27. Why is it that if the weight in question is 
extremely long, it is harder to raise it on the shoulder, 
even if one carries it by the middle, than if it is 
smaller? In the previous case it was stated that it 
was not due to vibration ; but in this case itis. For 
when the timber is longer the ends vibrate more, so 
that it would be more difficult for the bearer to carry 
it. The reason why the vibration is greater is, that 
under the influence of the same movement the ends 
shift further, inasmuch as the timber is longer. For 
the shoulder is the centre, at A (and this remains 
stationary), and AB and AI are the radii from the 
centre. In so far as the radius, that is AB or AI, is 
larger the more movement will take place in the mass. 
This has been demonstrated before.* 

28. Why do men make swing-beams at wells in the 
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way they do? For they add the weight of the lead 
to the wooden beam, the bucket itself having weight 
whether empty or full. Is it because the machine 
functions in two stages (for it must be let down and 
drawn up again), and it can easily be let down whereas 
it is difficult to draw up? The disadvantage, then, of 
letting it down rather more slowly is balanced by the 
advantage of lightening the weight when drawing it 
up. The attachment of lead or a stone at the end of 
the swing-beam produces this result. For thus, when 
one lets down the bucket by a rope, the weight is 
greater than if one let the bucket down alone and 
empty ; but when it is full, the lead draws it up, or 
whatever weight is attached to it. So that on the 
average the two processes are easier than they would 
be in the other case. 

29. Why is it that when two men carry a weight 
between them on a plank or something of the kind, 
they do not feel the pressure equally, unless the weight 
is midway between them, but the nearer carrier feels 
it more? Surely it is because in these circumstances 
the plank becomes a lever, the weight the fulcrum, 
and the nearer of the two carrying the weight is the 
object moved, and the other carrier is the mover of 
the weight. For the farther he is from the weight, 
the more easily he moves it, and the more downward 
pressure falls on the other, as though the weight 
attached pressed in the opposite direction, and became 
the fulerum. But when the weight is placed in the 
middle, the one no more becomes the weight than the 
other, nor does either do the moving, but one is the 
weight in just the same sense as the other. 

30. Why is it that, when men stand up, they rise by 
making an acute angle between the lower leg and the 
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® Because the angles at the foot of the perpendicular are 
both right angles. 
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thigh, and between the trunk and the thigh? Other- 
wise they cannot rise at all. Is it because equilibrium 
is always a cause of rest, and a right angle is a type 
of equilibrium,* and so produces immobility : so the 
man is travelling towards a position in which he makes 
equal angles with the earth’s surface ; for he will not 
be actually at right angles to the ground? Or is it 
because when standing up he becomes at right angles, 
and the man in an erect position must be at right 
angles to the ground? If, then, he is going to arrive 
at the perpendicular, that is, so that A 

his head is immediately above his 
feet, this must happen when he 
rises. For when he is seated, his 
head and feet are parallel and not B r 
in one straight line. Let A be the 

head, AB the trunk, BI the thigh, 

and 'A the lower leg. The trunk, 

that is AB, is perpendicular to the 

thigh, and the thigh to the lower Z 
leg, when the man is seated in - 
this position. So that while in this position he 
cannot rise. But he must bend the lower leg, and 
bring the feet below the head. This will be the 
position if TA takes up the position [Z, and then he 
will rise at the same time as he brings the head and 
the feet into the same straight line. And [Z makes 
an acute angle with BI’. 

31. Why is it easier to move that which is already 
moving than that which is stationary? For instance, 
a moving wagon is more easily shifted than it is at the 
beginning. Is it for the same reason that it is most 
difficult to shift a weight which is moving in the oppo- 
site direction ? For some of the power of the mover is 
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lost, even if it is much quicker than the object moved. 
For the thrust of the body which is being pushed 
against has to become slower. Ina secondary degree 
it is more difficult, if it is at rest ; for what is at rest 
offers a resistance. But when a body is moving in the 
same direction as the pusher, it acts just as if one 
increased the force and speed of the mover ; for by 
moving forward itself it has the same effect as would 
be produced by the mover. 

$2. Why do objects thrown ever stop travelling ? 
Is it when the force that discharged them is ex- 
hausted, or because of the resistance, or because 
of the weight, if any of these is stronger than the 
discharging force? Or is it ridiculous to deal with 
these difficulties, when we have not the underlying 
principle ? 

33. Why, again, does a body travel at all except by 
its own motion, when the discharging force does not 
follow and continue to push it ? Surely it is clear that 
the initial impulse given causes it to push something 
else in the first instance, while this in turn pushes 
something else; it stops when the force which is 
pushing the travelling object has no longer power to 
push it along, and when the weight of the travelling 
object pulls it down more than the power of the 
pushing force can drive it forwards, 

34. Why can neither small nor great bodies travel 
far when thrown, but must always bear a relation to 
the thrower? Is it because an object thrown or 
pushed must always offer resistance in the direction 
from which the thrust comes ? But that which by its 
size cannot give way, or by its weakness cannot offer 
any resistance can neither be thrown nor pushed. 
That which far exceeds the strength of what pushes 
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2 §§ 32, 33, 34. Aristotle comes near to realizing though 
he does not succeed in formulating Newton’s First and Third 
Laws of Motion: 

First Law.—Every body continues in its state of rest, or 
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it does not yield at all, but that which is much weaker 
offers no resistance. Is it because a travelling body 
can only travel as far as it can penetrate into the 
depths of the air? But that which does not move at 
all cannot move anything. Both these conditions 
occur with these things. For the superlatively great 
and the superlatively small may both be regarded as 
having no movement ; for the one moves nothing and 
the other does not move at all.¢ 

35. Why do objects which are travelling in eddying 
water all finish their movement in the middle ? Is it 
because the travelling object has definite magnitude, 
so that it is moving in two circles, one less and one 
greater, each of its ends being in one of them? The 
greater circle then, because it is travelling more 
quickly, turns the object round and drives it sideways 
into the smaller circle. But since the travelling object 
has breadth, this second circle produces the same 
result, and again drives it into the next inner circle, 
until ultimately it reaches the middle. There it 
remains because being in the middle it is in the same 
relation to all circles. For in each circle the centre is 
the same distance from the circumference. Or can 
it be because objects which the travel of the whirl- 
ing water cannot control because of their weight 
(that is, that the weight of the object overcomes the 
speed of the revolving circle) must get left behind 
and must travel more slowly ? But the smaller circle 
travels more slowly ; for the large circle revolves to 
the same extent in the same time as the smaller circle, 


of uniform motion in a straight line, unless compelled by 
the application of a force to change that state. 

Third Law.—To every action there is equal and opposite 
reaction. 
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when the two are concentric. So that the object 
must be left in each lesser circle in succession until 
it comes to the centre. In cases in which the travel 
prevails at the beginning, it will do the same until it 
stops. For the original circle and then the next must 
prevail by its speed over the weight of the object, 
so that it will pass successively to each smaller circle 
all the time. For an object which does not prevail 
must be moved either inside or outside. For that 
which is not overcome cannot continue to travel in 
the circle in which it is originally. Still less can it 
remain in the outer circle ; for the travel of the outer 
circle is more rapid. The only thing left is for the 
object which is not controlled by the water to shift 
to the inside. Now each object always inclines not 
to be controlled. But since its arrival at the middle 
puts an end to the movement, the centre is the only 
part at rest, and everything therefore must collect 
there. 
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ON INDIVISIBLE LINES 
(DE LINEIS INSECABILIBUS) 





INTRODUCTION 


Tus is a most interesting and extremely difficult 
treatise, written by some author of the Peripatetic 
School. It refers directly to Euclid’s Elementa, 
Book X., and is unintelligible without some under- 
standing of Euclid’s definitions. Unfortunately the 
condition of the manuscripts is most unsatisfactory. 
By kind permission of Messrs. Teubner, Apelt’s text 
has been used for this volume. This together with 
his comments in the Introduction has elucidated a 
number of difficulties, but, even so, the thought as 
well as the terminology is involved. The treatise is 
mainly concerned with a refutation of the theory 
that every line contains a unit which is an indivisible 
line. Without the modern view of infinity, there is 
much which is mathematically brilliant, and on his 
own terms the author seems to prove his case. The 
main argument is a syllogism 

All lines consist of indivisible lines (Zeno). 

oa indivisible lines are points. 

-. all lines consist of points. 

Aristotle then demonstrates the absurdity of this 

conclusion, thus demolishing the major premiss. 
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ON INDIVISIBLE LINES 


1. Are there such things as indivisible lines, and 
must there be in all magnitudes some unit which has 
no parts, as some say ? 

If “much” and “big,” and their opposites “ few ” prs 
and “‘little,” are similarly constituted, and if that units exist. 
which has almost infinite divisions is not small, but 
big, it is evident that “few” and “ little’ will have 
a limited number of divisions ; if, then, the divisions 
are limited, there must be some magnitude which 
has no parts, so that in all magnitudes there will be 
some indivisible unit, since in all of them there is a 
“few” and a “ little.” 

Moreover, if there is an idea of a line, and the Idea 
is the first of quantities so called, and if the parts are 
logically prior to the whole, this unit line must be 
indivisible, and the same argument will apply to the 
square, triangle, and other figures, and generally 
5 cee to a plane figure or to any other body ; for 
there must be some unit prior in their case too. 

Again, if there are elements in a body, and there 
is nothing prior to the elements, and if the parts are 
prior to the whole, fire and, generally speaking, each 
of the clements of the body would be indivisible, 
so that there must be a unit without parts, not only 
in the world of thought, but also in the world of 
perception. 
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Again, according to the argument of Zeno, there 
must be some magnitude without parts, since it is 
impossible to touch an infinite number of things in a 
finite time, when touching each of them, and that 
which moves must first reach half-way, and half 
clearly belongs to that which is not without parts. 
But if anything travelling along a line touches an 
infinite series in a finite time, secondly if the faster it 
travels the greater the space it covers in the same 
time, and lastly if the movement of thought is the 
quickest movement, then even thought must touch 
an infinite series one by one in a finite time. If, then, 
thought touching the series one by one is counting, 
then it must be possible to count an infinite series 
in finite time. If this is impossible, then there must 
exist an indivisible line. 

The next argument, we are told, is used by the 
mathematicians to prove that the indivisible line must 
exist, if we admit that ‘‘ commensurate ”’ lines are 
those which are measured by the same unit, and all 
the lines measured are ‘“‘ commensurate.” For there 
must be some length by which they are all measured. 
And this must be incapable of division. For if it is 
divisible, then its parts can also be expressed in the 
terms of some unit. For they are commensurate 
with the whole. So that the measurement of each 
part would be double its half ; since this is impossible 
the unit of measurement must itself be indivisible. 

Again, just as the lines built up from the unit of 
measurement are all composed of units without parts, 
so also must those be which are once measured by it. 
The same thing will also happen in plane figures ; 
for all the squares on rational lines are commensurable 
with each other, so that their unit of measurement 
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2 The terms rational and irrational do not mean to Euclid 
exactly what they mean to modern mathematicians. A] this 
part of the treatise must be referred to Euclid’s Elementa, 
Book X. 

Two lines are said to be commensurate “ potentially ”’ by 
Euclid, if the squares upon them are commensurate; ¢.7., 
two lines, whose lengths are respectively \/3 and V6, are 
‘ potentially ’? commensurate. because their squares 3 and 6 
are commensurate. ‘This leads us to an explanation of the 
terms ‘‘ apotome *’ and a “ line of two terms.” 

“ Apotome’”’ is a line whose length is a negative binomial 
surd; e.g. let AB be a straight line drawn from A to B, this 

C8 direction being positive. Then if 
A——————_—_—_-B._ the length BC is .3, BC is an 
“ apotome,”’ being a binomial surd 
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will also be without parts. Moreover if any one of 
them is cut (on any unit) by a fixed and finite line, 
this line will neither be rational nor irrational, nor 
will belong to any of the categories to which the 
rational functions belong, such as ‘“‘ apotome ” or “ of 
two terms’’*; but in themselves they have no 
natural characteristics, though they will be rational 
or irrational in relation to each other. 


2. Now in the first place it does not follow that Reply to 


what admits of infinite division is not either “ small” 
or “‘ little’? ; for we can apply the term ‘‘ small” to 
space, and size, and generally to anything which is 
continuous, and in a similar way we apply the term 
“little ” where it is applicable, not but what we admit 
that they have infinite divisions. 

Secondly, if among commensurables there are 
lines, we can apply the term “small” to these 
indivisible units, and they themselves contain an 
infinite number of points. But in so far as it is 
a line it admits of division at a point, and similarly 
at any other point ; consequently every line which 
is not indivisible must have an infinite number of 
divisions. 

3. Now some of these divisions are small; and 
possible ratios between the divisions are infinite. It 


cut off from AB. It is negative because it is cut off in the 
direction opposite to AB. 
“A line of two terms.’” Let AB be a straight line consisting 
V6 R of two parts AC and CB, which 
: Bare actually incommensurate, but 
potentially commensurate. Let 
AC be \'6, and CB 4/3; these are “ potentially ” com- 
mensurate because 6 and 3 are commensurate. Such a line 
is irrational both actually and potentially, its square being 
(N64 /3)2. It is called “ a line of two terms.” 


A 
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is possible for every line which is not indivisible to be 
cut in accordance with any given ratio. 

4. Moreover, if “ great” is compounded of a 
number of “ smalls,” “ great” either has no meaning 
at all, or “ great’ will be that which has finite divis- 
ions. For the whole must be susceptible of the same 
divisions as its parts. But it is illogical to suppose 
that the small has finite divisions and the great 
infinite ; vet this is what they claim. 

So it is clear that the terms “ great’ and “ small” 
are not applied because the one has finite, and the 
other infinite, divisions. Again, if any man claims 
that because in numbers the “ little’ has finite 
divisions, the “‘ small’ in lines must do the same, his 
argument is foolish. For in the case of numbers @ the 
whole is built from units which have no parts, and 
there is some unit which is the basis of all numbers, 
and every number which is not infinite has finite divis- 
ions ; but the same thing is not true of magnitudes. 

But those who build up their theory of indivisible 
lines on Ideas have, I fancy, too slight a basis for the 
superstructure, the supposition that there are Ideas 
of these indivisible lines ; and in a certain sense they 
destroy their own argument by their demonstration. 
For the whole theory of Ideas is destroyed by their 
arguments. 

Again, in the case of bodily elements it is foolish 
to maintain that they are without parts. For, if any 
do actually demonstrate this, they are for the purpose 
of the argument under discussion assuming the major 
premiss of the argument. And the more this major 
ue is assumed, the more does it appear that the 

ody and length are divisible both in two dimensions 
and in one. 
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Again, Zeno’s reasoning does not prove that 
what moves along a line touches an infinite series in 
finite time on this same plan. For “time” and 
“length ” must be called both infinite and finite, and 
admit of the same divisions. 

Again, the process of the mind touching an infinite 
series one by one is not the process of counting, 
if indeed anyone supposes that the mind does in 
this way touch an infinite series. Perhaps this sup- 
position is in itself impossible ; for the movement of 
the mind does not take place like the movement of 
travelling bodies in continuous matter. 

But to resume—even if its movement can be of 
this kind, this is not counting. For counting involves 
aseries of pauses. But it is perhaps quite unreason- 
able that those who have failed to solve the riddle 
should be subservient to their own weakness, and 
should cheat themselves still more in an effort to re- 
inforee their incapacity. 

As for the argument about commensurate lines, 
namely that all lines are measured by one and the 
same unit of measurement. this is merely chopping 
logic, and does not agree with mathematical assump- 
tions ; for the mathematician does not lay this down, 
and it would be of no use to him if he did. In fact the 
two statements are actually contradictory—that all 
lines are commensurable, and that there is a common 
measure of all commensurable lines. 

So their position is absurd ; after professing that 
they are going to demonstrate the mathematicians’ 
own opinions, and to argue from their state- 
ments, they merely relapse into a contentious and 
casuistical argument, and a weak one at that. For 
it is weak from many points of view, and in every 
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% Aristotle evidently means that if the arc AB consists of 


indivisible parts, the point P of the moving 
radius OP must pass from the end of one part 
to the end of the next without touching inter- 
mediate points: otherwise the part would be 
divided. But such motion is inconceivable. 
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way fails to escape both contradictoriness and 
refutation. 

Moreover it is unreasonable for them to be led 
astray on the one hand by the reasoning of Zeno, and 
presume the existence of indivisible lines merely 
because they cannot disprove their existence ; and 
on the other to be unimpressed by the arguments 
both from the movement of a straight line in a semi- 
circle, which must clearly touch all the infinite points 
of the circumference and its divisions, and again to 
neglect the convincing fact about a circle that there 
must be movement of some such kind, if the radius 
moves in a semicircle,* and all the other theorems 
demonstrated about lines showing that movement is 
impossible of such a kind that it does not fall upon all 
the intervening points in turn; for these theorems 
are far more universally admitted than the others. 

It is, then, clear from the arguments we have ad- 
duced that it is not inevitable nor even plausible that 
indivisible lines should exist. But from what follows 
it will become still more obvious. First of all from 
theorems demonstrated and laid down as axiomatic 
in mathematics, which must either be accepted or 
removed by more convincing arguments. 

For neither the definition of “line” nor of 
“straight line” will fit in with the “ indivisible 
line,” because it does not lie between points nor has 
it a middle point. 

Secondly all lines will be commensurate on the 
assumption of indivisible lines. For all lines will be 
measured by indivisible lines, both those which are 
commensurable in length and in their squares. But 
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* The following (taken from Apelt’s Introduction) are the 
figures to which the author refers, 


D Cc 


(1) The rectangle EDCB is 
constructed so as to be equal to 
the square on AB. ‘Then one 
side of this rectangle will divide 
AB in half, which (AB being 
by hypothesis indivisible) is 
impossible. 
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indivisible lines are commensurate in length; for 
they are all equal; so they must also be commen- 
surate in their squares. If this is true, then every 
square will be rational. 

Again, seeing that the line applied to the longer 
side determines the breadth of a rectangle, the rect- 
angle which is equal in area to the square on the in- 
divisible line (suppose it to be one foot long) will, 
when applied to a line twice the length, have a breadth 
shorter than the indivisible line (which is @ priori 
impossible) ; for its breadth will be less than that of 
the square on the indivisible line. (See note a (1).) 

Again, since a triangle can be made from three 
given straight lines, it will also be made from three 
indivisible lines. Nowin every equilateral triangle the 
perpendicular from any angle bisects the base and so 
must divide the indivisible line. (See note a (2).) 


(2) ABC is an equilateral 
triangle, and AD the _per- 
pendicular dropped on BC 
from A. This figure produces 
exactly the same impossibility 
as the last. 


A 
D 
(3) ABCD is a square, of 
which AC is the diagonal. A 
perpendicular is dropped from 
D to the diagonal. Here again 
we have the same impossibility. 
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Again, if a square can be made of indivisible 
lines, then when a diagonal is drawn and a perpen- 
dicular dropped on it from an angle, the side of 
the square will equal the perpendicular plus half the 
diagonal, so that it will not be the smallest line. (See 
note a (3).) 

Nor will the area which is the square on the 
diagonal be double the square on the indivisible line. 
For when the equal part is taken away, the remainder 
will be less than the indivisible line ; but if it were 
equal, then the square on the diagonal would be four 
times that on the original square ; one could of course 
collect other examples ; for they are opposed practi- 
cally to all mathematical principles. 

Again, there is only one way of joining what hase 
10 parts to anything else, but two ways in the case of cient of 
a line ; for two lines may be joined lengthw. ays, or on oe 
the other hand, end to end. 

Again, a line fitted to another side by side will 
not make the whole any greater; for lines without 
parts when put together will not make them any 
longer. 

Again, no continuous length can be made out of 
two lines without parts, for every continuous length 
can be divided into more than one part, and if every 
line is continuous in contrast with an indivisible line, 
then there can be no such thing as an indivisible line. 

Again, if in contrast with the indivisible line 
every line can be divided into equal and unequal 
parts, even if it is constructed out of three indivisible 
lines or generally speaking out of any odd number, 
the indivisible line will be capable of division. 
Equally so every line can be cut in half; for every 
line made up of odd numbers will involve bisection of 
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2 Suppose a line to consist of 15 indivisible units. Every 
line is capable of bisection, but this line will now be divided 
at a point 74 units from either end. This, of course, involves 
dividing an indivisible unit. 

» Aristotle argues that an indivisible line, if such exists, 
has limits, but nothing to limit, which is absurd. Both this 
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the indivisible line.t But if no such lines can be 
bisected, unless they are composed of an even number 
of lines, even in this case it must be possible to divide 
a bisected line any number of times, and thus the in- 
divisible line will be divided, whenever the line 
composed of an even number of parts is divided into 
unequal parts. 

‘Again, if the moving object moves over half the 
line in half the time it takes to move over the whole 
line, it also moves over less than half in less than half 
the time, so that if the whole length is composed of an 
odd number of indivisible lines the bisection of in- 
divisible lines will be seen again, if it covers half the 
length in half the time ; for the time and the line will 
be divided in proportionate divisions. So that none 
of the component lines will admit of equal and un- 
equal divisions ; if they are divided proportionately 
to the time, they will not be indivisible lines. And 
yet, as has been said, constructing all these things 
from lines without parts belongs to the same argu 
ment. 

Again, everything which is not unlimited has 
two limits ; for by these the line is defined. But the 
indivisible line is not unlimited, and so will possess a 
limit. Therefore it is divisible: for the limit is not 
the same as that of which it is the limit. Or else 
there will be a line which is neither unlimited nor 
limited, beyond these two categories.° 

Again. there will not be a point in every line ; for 
there will be no point in the indivisible line; for if 
there were one and one only, a line would be a point ; 
if there are more than one, then the line is divisible. 


and the next two paragraphs go to prove that an indivisible 
line can only be a point. 


433 


Other 
arguments. 


20 


25 


8 


Co 


S7ia 


ARISTOTLE 


ral € id > * = > ~ 3 , 4 
Staipet? 7) ypappy. «@ pev ody ev TH aropw py 
evuTidpxer aTrypy, 008’ GAws ev ypapyph ~orac: at 

= ” 2 ~ > , 
yap Gra ex trav aropev. 

"E nn A ~ ~ Ww ‘ n 

Te 7) pnbey t&v orvypev ora. perakd 7 
ypappy e¢ 8€ pera€d ypaypy, ev dmdoats Se 
mAcious oTvypatl, ovK estat aTopos. 

"Erte oty dmdons éoTar ypappys tetpaywvor: 
e€ee yap pijKos Kal mAdtos, wore Siaiperdy, eel 
TO pev, TO 5é Tt. ef S€ TO TeTpdywrov, Kal 7 

ta 
ypapys. 

WwW * ta ~ ~ 7 m” > > 

Ext 70 mépas THs ypapphs ypappr ~ovar, aAXr 
ov oly}. mépas pev yap Td éoyarov, Céoyatov) 
Sé 4% Gropos. ef yap oTvypy TO mépas, <mépas) TH 
atom €arar oTvypyn, Kal €orat ypapu7) ypappijs 
oTiypH pellwv. «i 8 evurdpye TH atouw 7 
aTiypy, Sia To TadTS Tépas THY Ovvexoucey ypap- 
pa@v éorar te mépas ris dpepots. dAws te TL 
Sioice. ory ypappis; oddév yap idiov eer % 
AToLOS ypappy mapa THY oTrypHY wAY Tobvoya. 

"Tt Opoiws pev Kal éminedov kal o@pa éorat 
” eN AY x” > f \ > 
dropov. évos yap ovros adtarpérov Kai TaAXa avv- 
axoArovOjoe: dia 7O Odrepov Sunpfcbar xara Oa- 

~ Sé > > \ iS f 8 \ \ 6 
Tepov. o@pa Sé otk éoriv advaiperov 81d 7d elvan 
‘ 2 ~ 4 \ * 399 On a bal A 
év adt@ Bdbos kai wAdros: 08d’ (dp) av ypapph 
eln ddvaipetos: cpa pev yap Kar’ émimedov, éemi- 
medov Sé Kata ypappny. 

*"Emet Sé of re Adyot, dv dv emiyepotar weiBeuw, 
434 


ON INDIVISIBLE LINES 


But if there is no point in the indivisible line, then 
there is not generally in any line ; for the other lines 
are made up of indivisible lines. 

Again, (if such points exist in a line) there will be 
either nothing between them, or a line ; if there is a 
line between, and more than one point in all lines, 
then the line will not be indivisible. 

‘Again, it will not be possible to construct a square 
on every line; for a square will have length and 
breadth, so that it is divisible, since both its length 
and its breadth are quantities. But if the square is 
divisible, so also is the line upon which it is constructed. 

Again, the limit of a line will be a line, and not a 
point. For the limit is the ultimate thing, and the 
indivisible line is ultimate. For if a point is the limit, 
the point will be the limit of an indivisible line, and a 
line will then be greater than another line by a point. 
But if the limiting point is within the indivisible line, 
because two connected lines have the same limit, 
there will be a limit to the line without parts. 
Generally speaking, then, what will be the difference 
between a point and a line? For in comparison with 
the point the indivisible line will have no property 
peculiar to it except the name. 

Again, in the same sense, the plane figure and 
the solid will be indivisible. For if the one is in- 
divisible, it will follow that the others are so, for the 
one is divided by means of the other. But the solid 
is not indivisible because it contains both depth and 
breadth; then a line cannot be indivisible ; for a 
solid is formed by the addition of a line to a plane 
surface, and a plane surface by the addition of a line 
to a line. 

But since the arguments by which they attempt to 
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@ * A point has position but no magnitude.” 
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prove their case, are not only feeble but even false, 
and their opinions are opposed to all those which 
carry conviction, it is evident that there cannot be an 
indivisible line. For nearly all the same arguments 
will apply. 

For instance, it must be possible to divide the 
point, when a line consisting of an odd number of 
points is divided into equal parts, or one consisting of 
an even number of points into unequal parts ; also, 
the part of a line would not be a line, nor the part of a 
plane figure a plane figure. 

Also, one line would have to be greater than 
another by a point ; and it will then be greater than 
the elements out of which it is composed. That this 
is impossible is obvious from the principles of mathe- 
matics, and a further consequence will be that a 
travelling object will pass over a point in a definite 
time, since it travels over a greater distance in a 
longer time, and an equal distance in an equal time, 
but the excess of one time over another is in itself a 
time. 

But perhaps time consists of a succession of “‘nows,” 
and both ideas belong to the same theory. 

But if a “now” is the beginning and the limit 
of time, and a point is in a similar relation to a line, 
the beginning and the end cannot be in themselves 
continuous, but there must be something in between, 
so that neither the “ nows ” (in time), nor the points 
(in a line) could by themselves form a continuous 
whole. 

Again, the line is a certain magnitude, but an 
aggregation of points produces no magnitude,? 
because such an aggregation fills no greater space. 
For when a line is added to a line and fitted on to it, 
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the width does not inerease.? If, then, points consti- 
tute lines, the points, however many, would occupy 
no larger space, so that they could not produce a 
magnitude. 

Again, if they all touched every point, whether the 
whole was in contact with the whole, or a part with a 
part, or the whole with a part, and since the point is 
indivisible, the contact would be the whole with the 
whole. But the whole in contact with the whole must 
produce a unit. For if anything belongs to one which 
does not belong to the other, then the whole is not in 
contact with the whole. But if the indivisible parts 
are all in one place, then a number of things occupy the 
same space which was formerly occupied by a unit; for 
in the case of two things, which are together and yet 
have no power of extension, the same space must serve 
for both. But since what has no parts cannot have 
dimensions, nothing composed of units without parts 
can produce a continuous magnitude. Hence it 
follows that a line cannot be made out of a series of 
points, nor a time out of a series K 
of ‘‘nows.”’ 

Moreover, if a line were com- B/\A 
posed of points, a point would 
be in contact with a point. Sup- 
pose that from K two lines AB 
and TA are drawn, both the 
point which terminates AK and 
the point which terminates KA 
will meet in K, so that the 
two points will be in contact A r 
with each other; for the in- 
divisible touches the indivisible, as a whole touches 
a whole. So that it will occupy the same space 
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9 In the language of modern mathematics “ A circle is cut 
by its tangent in two coincident points,” but this notion is 
quite foreign to Aristotle. In any case only one position in 
space is common to the two figures. 


440 


ON INDIVISIBLE LINES 


as K, and the points will be in contact with each 
other in the same place. Conversely, if they are in 
the same place, they must be in contact; for in the 
first place things which are in the same space must 
touch, and, if this is so, the straight line touches a 
straight line in two points. For the point in AK 
touches both the points in KT’, and also another (2.e., 
the next point in AI’ which occupies the same place 
as K). So that AK touches PA in more points than 
one. And the same argument applies not merely to 
two lines in contact but to any number. 

Again, the circumference of a circle would touch 
the tangent in more points than one.? For both the 
point on the circumference and the point on the 
tangent are touching the point of contact, and each 
other. Ifthis is impossible, then a point cannot touch 
a point ; but if it cannot, then a line cannot consist 
of points ; for otherwise it would be in contact. 

Again, how will it affect the question of straight 
lines and curves? For there can be no difference 
between the contact of points in the straight and in 
the curved line. For the line without parts touches a 
similar line over all its length, and cannot touch it in 
any other way. If, then, there are lines of different 
kinds and no different kind of contact, a line will not 
depend on the elements of its construction, and so 
does not depend on points. 

Again, the points must either be in contact with 
each other or not. If they are in contact in series, the 
argument is the same ; if it is possible for the series 
to be continuous without contact, still by continuous 
we mean nothing except something whose component 
parts are in contact, so that on this supposition also 
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° This is a rendering of the Latin translation of Julius 
Martianus Rota as given in Reimer’s Berlin Edition of 1831. 
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the points must touch each other, or else the line 
cannot be described as continuous. 

Moreover, if it is absurd to put a point on a 
point to produce a line, and a line on a point to pro- 
duce a plane surface, what they say cannot be true.? 
For if either of the points is continuous then the line 
will not be cut at either of the points, but in between 
them ; if, on the other hand, they touch, the line will 
be in the place of one point, and this is impossible. 

Moreover, all geometrical figures could be divided 
and resolved into points, and a point would be 
part of a solid (z.e., have three dimensions), since 
the solid is constructed out of the plane figure, the 
plane figure from lines, and lines from points. But if 
each thing consists of its original elements, then 
points would be the elements of solid bodies. So 
that elements would have the same name, and be no 
different in kind. 

So it is clear from what we have already said that 
the line is not composed of points. Nor can the point 
be detached from the line. For if it can be so 
detached, it can also be added. But, when anything 
is added, that to which it is added will be greater 
than it was at the beginning, if the addition is of such 
a kind as to make a complete unit. Then one line 
will be greater than another by a point. But this is 
impossible. It is impossible, that is to say, in itself, 
but incidentally it is possible to take a point away 
from a line, by the fact of its existence in the line 
taken away. For if the whole is taken away, the 
beginning and end must be taken away, and the 
beginning and end of a line is a point. If, then, it is 


His reading would appear to be kai ézi orypnA ypappy, W’ F 
énimedov, which seems to have no ms. authority. 
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* i.e, a point is not taken away qua point, but only in so 
far as it is the beginning of a line. 

> Aristotle evidently means (1) points are the boundaries of 
lines; (2) lines are the boundaries of surfaces; (3) surfaces 
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possible to take away a line from a line, it must be 
possible to take away a point. But this taking away 
of a point is only incidental.? But if the end touches 
that of which it is the end—that is either touches 
itself, or any part of it—and the point also touches it 
in virtue of its being the end of a line,—then one line 
is greater than another by a point, and a point will 
consist of points ; for there can be nothing in between 
two things which touch. 

The same argument will apply to division, if division 
is of a point and if division touches something, both 
in the solid and plane figure ; just in the same way 
the solid is made up of plane figures, and the plane 
figure of lines.® 

Nor, again, is it true to say of a point that itis the 
smallest component of a line. 

For if it is the smallest component of a line, the 
“smallest” must be smaller than those things of 
which it is the smallest, but in the line there is nothing 
but points and lines, and a line is not greater than a 
point (any more than a plane figure can be called 
greater than a line), so that the smallest component of 
a line will not be a point. 

Even if the point could be compared to the line, 
the word ‘‘ smallest ’ can only be used of three terms, 
so that the point could not be the smallest component 
of a line. Also, there must be a third element in 
length beyond points and lines; for it is not com- 
posed of points. But if everything in space is either 
a point or a length or a plane figure or a solid, or is 
composed of these, and if the components of a line 
are in space (for a line is), and if there is neither a 
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are the boundaries of solids; .*. solids alone of the figures have 
any properties except position. 
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solid nor a plane figure nor any such thing in a line, 
there will be nothing in a given length besides points 
and lines. 

Further, the term greater can only be applied 
to the following things in space—a length, a surface, 
or a solid, and a point is in space, but that which is 
in a length, besides points and lines, is none of the 
foregoing, so that the point cannot be the smallest 
component of a line. 

Again, since the phrase “the smallest of the 
things in the house ” is used without any reference 
to the size of the house, so also in other cases, nor 
will the smallest thing in a line have any reference to 
the line, so that the phrase smallest does not apply to 
the line. 

Further, if that which is not in the house cannot 
be the smallest of the things in the house, just in the 
same way in other cases (for a point can exist by 
itself) it will not be true to say of the point that it 
is the smallest thing in the line. 

Again, the point is not an indivisible joint ; for the 
joint is the limit of two things, but the point is the 
limit of a single line. Again, the point is an end, 
but the joint is more a division. Again, the line and 
plane figure are joints; for they have some analogy 
with it. Again, the joint is in a sense connected with 
movement, wherefore Empedocles wrote the line “ A 
joint binds two things’’; but a point is among the 
immovable things. Again, no one has an infinite 
number of joints in the body, or in the hand, but 
they have an infinite number of points. Again, there 
can be no joints in a stone, nor has it any, but it 
has points. 
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THE SITUATIONS AND NAMES 
OF WINDS 
(VENTORUM SITUS ET COGNOMINA) 


INTRODUCTION 


Tue heading of this short summary of the winds in 
the manuscript shows it to be an extract from a work 
called De Signis, not by Aristotle but by some 
member of the Peripatetic School. Bekker’s text has 
been used for the translation, but it has been exten- 
sively corrected by that of Apelt, whose edition of 1888 
shows a marked advance on the previous German text. 
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THE SITUATIONS AND NAMES OF 
WINDS 


From Aristotle’s Treatise of Meteorological Signs 


Borras. At Mallus this is called Pagreus, for it 
blows from high cliffs and the parallel ranges of two 
mountains, which are called Pagrica. At Caunus it 
is called Meses ; and at Rhodes Caunias, as it blows 
from Caunus and ruffles the harbour of the Caunians. 
In Olbia by Magydum in Pamphylia it is called 
Idyreus ; for it blows from the island called Idyris. 
Some there, like the Lyrnantieis at Phaselis, call it 
Borras. Caecias. In Lesbos this is called Thebanas, 
for it blows from the plains of Thebes above the Eleatic 
Gulf in Mysia, and ruffles the harbour of the Mity- 
leneans, and especially the Malian, but among some 
the wind is called Caunias which others name Borras. 
Apeliotes. In Tripolis in Phoenicia this is called 
Potameus, and it blows from a plain like a huge 
threshing-floor, which is surrounded by the mountains 
Libanus and Bapyrus ; hence it is called Potameus. 
It ruffles the harbour of Poseidonium. In the Issic 
Gulf and about Rhosus it is called Syriander ; it blows 
from the Syrian gates, which the Taurus and Rhosian 
mountains divide. In the gulf of Tripolis it is called 
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Marseus from a village Marsus. At Proconnesus, 
Teos, Crete, Euboea and Cyrene it is called Helles- 
pontias. It specially ruffles the harbour of Capheres 
in Euboea and the harbour of Cyrene, which is 
called Apollonia ; it blows from the Hellespont. In 
Sinope it is called Berecyntias, blowing from parts 
of Phrygia. In Sicily it is called Cataporthmias, 
blowing from the strait. Some also call it Caecias, 
adding the title Thebanas. 

Eurus. At Aegae in Syria it is called Scopelus 
from the Rhosian crag (cxdweAos), and at Cyrene 
Carbas from the Carbanes who dwell in Phoenicia ; 
wherefore some call it Phoenicias. Some also believe 
it to be the Apeliotes. 

Orthonotus. Some add the title Eurus and 
some Amneus. Notus has the same name every- 
where. Its name is due to its bringing disease (vécos), 
apart from its being showery (vérvos), so there are 
two reasons for its name. Similarly with Leuco- 
notus ; its name is due to an accidental property ; for 
it bleaches... Lips. This name is derived from 
Libya whence it blows. Zephyrus. This derives 
its name from the fact that it blows from the 
west... . Iapyx. At Tarentum this is called 
Scylletinus from a place Seylletium. At Dorylaeum 
it is called Phrygias, and by some Pharangites, for 
it blows from a certain gorge at Pangaeus. Among 
many it is known as Argestes. Thracias, called 
Strymonias in Thrace, because it blows from the 
river Strymon, and in the Megarid Scirron from the 
Scirronides rocks, and in Italy and in Sicily Circias 
because it blows from Circaeum. In Euboea and 
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Lesbos it is called Olympias, and its name comes from 
Pierian Olympus ; it gives trouble to the Pyrrhaei. 
I have written down for you also the situation of 
the winds, where they are situate and whence they 
blow, drawing in a chart the earth’s circumference, 
in order that these things may be set before your eyes. 


ON MELISSUS, XENOPHANES 
AND GORGIAS 


(DE MELISSO, XENOPHANE, GORGIA) 





INTRODUCTION 


Tue Greek text of Bekker is largely untranslatable. 
Apelt, by a careful recension of a manuscript not used 
by Bekker, has cleared up a great many obscurities, 
and by the kindness of Messrs. Teubner this text has 
been used for the translation in this volume. The 
notes of Professor J. Cook Wilson in the Classical 
Review (Vol. VI) have also been consulted, and a few 
alterations made in Apelt’s text in accordance with 
them. The difficulties of the manuscript may be 
gathered from a comment of a scribe who copied out 
one of them. ‘‘ The original is too mutilated, so no 
one need blame me. As I see, so have I written.” 
Even the title in Bekker’s text is wrong. 
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ON MELISSUS 


1. Mexissus maintains that if anything exists it must 
be eternal, on the ground that it is impossible for 
anything to come into existence from nothing. 
(1) Whether everything has come into existence or 
only some things, they are in either case eternal ; 
otherwise they would have come into existence from 
nothing. For if we suppose that everything has 
come into existence, then nothing existed before- 
hand; supposing, on the other hand, that some 
things existed, and that others were added thereto, 
then the body of existence would have grown 
more and larger. And its increment would have 
come into existence from nothing ; for the more 
cannot exist in the less, nor the greater in the 
smaller. (2) But anything eternal must be in- 
finite, because it has not a beginning from which its 
existence arose, nor any end into which it could ever 
terminate (for it is universal). (3) Again, anything 
eternal must be a unity. For if it were two or more, 
these would terminate in each other. (+) One again 
must be in every way homogeneous ; for if it were not 
homogeneous, being plural, it could not be a unity, 
but would be many. (5) The eternal, then, being 
infinite and homogeneous in every way, the unity 
must be immovable. For it could not move unless it 
passed into something. In that case it must pass 


463 


74a ,, 


20 


25 


974 b 


10 


ARISTOTLE 


> ~ A a ES ta 4 x A A 
qrow els Apes lov eis Kevdv. TovTwy Sé Td ev 
>. A) ft, ‘ ~ bs 4 > CNB 
odk ay d€Eacbat 7d TARpes, TO S€é OdK elvat oddEV 
[7] TO Kevov. towotro Sé dv 7d év dvwduvdv Te 
kat dvdAyntov, bytés te Kal dvocov elvat, obre 
petakoopoupevov Oder, ovre Erepotovpevov cidet, 
ovre puyvipevoy dAAw. Kata mavTa yap Tabra 
TOAAd Te TO Ev yiveobar Kai TO pH dv TeKvodcbar 

4. ‘ a é bd , ~ % 
kal 70 dv dbelpecfar dvayKkalecbar. tabra dé 
> a 
ddvvara elvar. Kal yap ef TO peutyOal te &v ex 
mAcvdvew A€youro, Kal ein mond TE Kal Kwoupeva 
eis ddAnha_ Ta mpdyware., Kal a) pikis 7 H ws ev évt 
avvleats ein Tay mAEovev, 7) TH emadddger olov 
enimpda0nats yivoito THY wiyGérvTwr, éxeivens jev 
av duddyAa xXupis § évra, elvas Ta pixbevra, émumpoo- 
Ojcews 8 avons ev TH Tpixper yiveobau av ExaoTov 
davepov, adaipovpévwr Trav importa tay om da- 
Anda tebévrew pixybdvrwy: dv ovdérepov ovpfai- 
vew. did ToUTwy dé TOY Tpdmwy Kav elvar TroAAG 

n Coa po» ‘ t o ar) . 
Kav nyiv, of got, paivecbar pdvws. aor’ émed?) 

a: el 2 oe 3 A ‘ A >. A 
ody ofdv & ottws, obdé moAXa Suvardv elvat Ta 
Mv td A ~ ~ 2 > ~ & ‘ 
ovta, GAAd Tatra SoKeiv odk dpO@s. moAAa yap 

A a A A Ww 4 4 
Kat dAAa Kata Thy aicBnow pavrdlecbar dmacav. 
Adyov 8 ote dy éxetvo atpetv, Td évra ylyvecbar, 
ovre TOMA4. clvat To ov, aNNe. év alouov TE Kat 
dretpov Kal TavTy 6provov aire adTo. 

*Ap’ obv Set mpa&rov pev 7) macav AaBovra 
BéEau apxeobae, dA’ af paddtora cial BeBator. 
wor et pev dravta 7a Soxobyra py op0das umo- 
AapBaverar, odfev tows TpoonKer ovdé ToUTw 
mpooxphobat TO Sdypare, (67) ove dy TOTE oddev 
yevorto ex pmdevds. pia yap tls éorr Sdéa Kal 


464 


ON MELISSUS 


either into what is full or into what is empty. Of 
these two what is full cannot receive it, and what is 
empty has no existence. (6) This being the nature of 
what exists the unity is insensible to pain and sorrow, 
but is healthy and free from disease, neither showing 
any alteration in position nor betraying any change in 
form, nor any mixture with anything else. For in 
any of these cases the unity would become plural, the 
non-existent would be born, and that which does exist 
would be destroyed. And this is impossible. For if 
we were to say that the unity could be a mixture of 
many things, and that many “things could move into 
each other, then the mixture would be either a kind 
of composition of many things in one, or by a different 
change there would be a laying of each ingredient on 
another ; in the former case the elements mixed would 
be obviously separate, and in the latter each layer 
would become apparent by rubbing, as the first layers 
put under one another were removed ; neither of 
which things happens in fact. In these ways only 
they could be many and could appear to us as they 
actually are. So that since this is impossible, what 
exists cannot be multiple. and to suppose so is an error. 
As many other things which appear true by sense. 
But this does not do away with the argument that 
things which exist come into existence, that what is 
one is not multiple, and that this is infinite and in 
every way homogeneous. 

In the first place. one must not begin by adopting 
any opinion, but only those which have the soundest 
foundations. So that if all apparent truths are not 
correctly assumed, perhaps we have no right to sub- 
scribe to this theory, that nothing can arise out of 
nothing. For this opinion may also be one of the 
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incorrect, which all of us assume from perception in 
many cases. But if all appearances are not false, but 
some of them are correct suppositions, either pointing 
to the real opinion which is, or at any rate to those 
which appear most correct, we must assume these 3 
and these must always be regarded as more sure 
than those which are to be demonstrated from 
arguments of the other kind. For if there were 
two contradictory opinions, as he thinks (for he says 
that if there are many things, coming into exist- 
ence must take place from what does not exist ; 
but if this is impossible, then the things existing 
cannot be plural; for, as it does not come into 
existence, that which is must be infinite ; but if this 
is so it is also a unity), in the same way if we admit 
both contentions, there is not more proof that it is 
one than that it is many. But if the one is better 
substantiated, then the conclusions arising from it are 
better proven. We chance then to be confronted with 
two propositions—(a) that nothing can come into 
existence from nothing, and (6) that what exists is 
plural and moving—and of the two the latter is more 
credible ; everyone would rather reject the former 
view than the latter. If, then, it is true that the state- 
ments are contradictory, and that “ growing out of 
the non-existent,” and “the present existence of 
many things ” cannot both be true, then these views 
would be refuted by each other. But why should this 
be the case? Perhaps one could state a thesis that 
contradicts these. For Melissus’has not proved any- 
thing by showing that the premiss from which he 
starts is correct, nor any more certain than that 
concerning which he is arguing. For it may be re- 
garded as more probable that something should arise 
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from nothing than that many things should not exist. 
In fact it is very commonly said that things which do 
not exist do come into existence, and that many 
things arise from what does not exist ; and this is the 
opinion not merely of chance persons, but some men 
with reputations, as philosophers have said it too. So 
Hesiod says “ first of all there was created Chaos, 
then the broad-bosomed earth, ever the safe founda- 
tion of all things, and then Love which belongs to all 
the Immortals.” All the rest of the universe he 
says grew out of these, but these out of nothing. 
Many others, again, say that nothing exists but 
everything is becoming, stating that what is be- 
coming does not arise from what exists. For in that 
case everything would not come into existence. So 
that this is clear, that some at any rate believe that 
things come into existence from what does not exist. 

2. But shall we now leave the question whether 
his conclusions are possible or impossible ? It is now 
proper to inquire whether his conclusions follow from 
his premisses, or whether there is anything to prevent 
others being drawn ; perhaps this is really a different 
question to the other. Admitting his first assumption 
that nothing can come into existence from what does 
not exist, does it follow that everything has not come 
into existence ? Or is there anything to prevent one 
thing arising out of another, and this from being an 
infinite process ? Or they might travel in a circle, so 
that each one arose out of the next, something always 
existing and each arising from each in an endless 
series. So there is nothing to prevent all things from 
having come into existence. even assuming that no- 
thing can arise from what does not exist. None of 
the terms attached to unity prevents us from applying 
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the term infinite to the existent. For it is said, and he 
himself attaches to the infinite the fact that it is 
equivalent to all. Also, even if things existing are not 
infinite there is nothing to prevent their birth taking 
place inacircle. Again, if everything is in a state of 
becoming and nothing exists, as some say, how could 
they be eternal? But he speaks of existence as some- 
thing real and admitted. For he says, if a thing has 
not come into existence, but yet exists, it must be 
eternal on the assumption that existence is inherent 
in things. Furthermore supposing that it is imposs- 
ible for what does not exist to come into being, and 
for what exists to be destroyed, all the same what 
is there to prevent some things from coming into 
being and existing and others from being eternal, 
as Empedocles himself really admits? For he has in 
reality admitted all these things himself when he says 
that, ““ It is impossible that anything can come into 
being from what does not exist, and incredible and 
unworkable that what exists should be destroyed, for 
it will ever be in the place where someone has fixed 
it’’; yet at the same time he says that some exist- 
ing things are eternal, fire, water, earth and air, and 
that all else arises and has arisen from these ; for he 
says there is no other possible birth for things that 
exist, “other than mixture and interchange of the 
parts mixed ; this is what men call natural process.” 
He states that for the eternal and the existent there 
is no process of developing into existence, since 
he believes this impossible. For he says; ‘ How 
could anything increase the sum total, and whence 
could it come?” But the many, he thinks, comes 
into being by the mixing and putting together of 
fire with the elements combined with fire, and by 
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their parting and separation they are destroyed 
again, and that the many exist by mixture and 
by separation, but that in nature there are only 
four elements apart from the causes, or else only 
one. If, then, the elements by whose composition 
creation takes place, and by whose separation de- 
struction ensues, are entirely infinite, as some allege 
that Anaxagoras says, what comes into existence 
would do so from what is always existent and is 
infinite, and thus all this would not be eternal, but 
some becoming and having become from what is, and 
being destroyed into other forms. Again, there is 
nothing to prevent the sum total of existence from 
being one form, as Anaximander and Anaximenes 
say, the former stating that the whole is water, 
and Anaximenes that it is air, and all the other 
philosophers who have maintained that the whole is 
one, and that this appears under varying forms, and 
in different degrees of number and size, and differs by 
its rarity and density, both what exists and what is 
coming into existence being many and infinite, and 
producing the whole. Now Democritus maintains 
that water, and air, and each of the many being 
essentially the same only differ in rhythm. What, 
then, is there to prevent the many from coming into 
existence and being destroyed in this way, what 
exists continually changing into what exists by the 
aforesaid differences in the one, and the sum total 
never becoming either more or less? Again, what 
is there to prevent bodies coming into existence 
from other bodies and again being resolved into 
bodies, and in this way by being dissolved coming 
into existence and being destroyed again in equal 
balance ? But if one can agree to this and a thing 
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might exist and yet never be born, why should it 
be further proved infinite ? For he says that it is 
infinite if it exists and has not come into being. 
This he states on the ground that the beginning and 
the end of becoming are limits. And vet what is 
there in the previous argument to prevent a thing 
which has not come into existence from having a 
limit ? For he claims that, if it has come into 
existence, it has as a beginning that from which 
it began to come into existence. What. then, is 
there to prevent this having a beginning, even if 
it has not come into existence ? Not. of course. that 
from which they came into existence but another, 
and from their all having limits in relation to each 
other supposing that they are infinite? Again. what 
is there to prevent the sum total from being infinite 
because it has not come into existence, and the 
things which become in this sum total from being 
limited, seeing that they have the beginning and 
end of becoming? Again, as Parmenides says, 
what is there to prevent the sum total, even if it is 
one, and does not come into existence, from being 
limited, and from being ‘“‘ everywhere like unto the 
mass of a well-shaped sphere, each point on the cir- 
cumference being equidistant from the centre? for 
no measurement may be longer or shorter either in 
one direction or in another.”” Seeing that it has a 
centre and extremes, it has a limit, although it has 
not come into existence. Again. being infinite if, as 
he says, the whole is one, and is a body. it has different 
parts of itself, but all its parts are like each other (for 
he declares the whole to be alike in this sense, not 
as one thing to another, which, you see, proves it 
limited, if the infinite is alike—for its likeness is like 
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another, so that being two or more it could not be 
one or infinite—but perhaps he means like itself, and 
that the whole is alike in the sense that its parts are 
alike, all being water or earth or something else; for 
it is clear that he believes it one), but each of the parts 
being a body is not infinite (for the whole is infinite), 
so that these have a limit in relation to each other, 
without coming into existence. Further, if it is 
eternal and infinite, how could it be one, seeing that 
itis a body? For if its parts were unlike, he himself 
would admit that it was many. But if it is all water 
or all earth, or whatever it may be, it would have 
many parts, as even Zeno undertakes to prove that 
what is thus existent is one. Then its parts would be 
more than one, some being less than others and some 
smaller, so that it would be in every way different 
from one with no body either added or subtracted. 
But if it is not a body, and has neither breadth nor 
length, how could it be infinite ?- What, then, is there 
to prevent such things from being many and count- 
less ? What is to prevent their being infinite in size, 
even if they are more than one? As also Xenophanes 
says that the depth of the earth and the air are 
unlimited. So also does Empedocles prove this ; for 
he criticizes the view, saying it is impossible if they 
are thus, as some people say, that they should ever 
come together. “If the depths of the earth are 
unlimited and the air is vast, like the things which 
pour vainly out from the mouths of men, they have 
but little conception of the whole.” Again, suppos- 
ing it is one, there is nothing surprising in its not 
being alike in every part. For if it is all water, 
or fire, or whatever else it may be, there is nothing 
to prevent there being several forms of the one 
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existence, though each is similar to each by itself. 
There is nothing to prevent part being rare and part 
dense, as long as there is no empty space in the rare ; 
for in the rare there is no empty space isolated among 
its parts, so that of the whole part is dense and part 
empty (that which is rare is consistently so all 
through), but, the whole thing being alike full, the 
rare part is less full than the dense. But if it is also 
unborn, and for this reason would be admitted to be 
infinite, and that it is impossible for one thing to be 
infinite as well as another, and on this account it is 
necessary to attach the term one to it, again itis impos- 
sible; for how could it be unmoved, if it is quite impos- 
sible for a void to exist? For everything moves by 
changing its place. Now first of all everyone does not 
_agree to this, but some think that there is an empty 
space, not that this is a body, but such as Hesiod 
describes Chaos to have been in the beginning, on the 
ground that there must be a space for existing things, 
and that this is empty like a vessel we are looking for 
in the centre. How, he argues, if there were no empty 
space could anything move ? Since Anaxagoras, who 
concentrated on this problem, found himself content 
to demonstrate that there is no such thing, and yet 
believes that existing things move, even though there 
isno empty space. In the same way too Empedocles 
says that all existing things are continually moving 
while fusing together. but does not belicve that there 
is an empty space, saying, ‘ There is nothing entirely 
empty. Whence, then, could anything come into it?” 
But when things are collected into one form so as 
to become a unity, there is nothing, he says, either 
empty or overflowing. For what is to prevent their 
being carried into each other’s place and moving from 


479 


ARISTOTLE 
ee Ld ‘ , > 2 \ > A 
els dAdo, kal tovrou eis Erepov, Kal els TO mp@Tov 
wv ~ ~ 
0 dMov petraBdddovtos dei; eri Kat riv év 7 aba 
- ~ ~ 
Hévovros Tob mpdypatos Tom@ Tob cidous peta- 
a ~ 
Bodjv, fv dddoiwaow of 7° dddot Kaxeivos déyet, 
> \ > ~ n~ ~ 
obdev ex T&v elpnuéevwv adr@ kwdver Kwetobar Ta 
mpdypata, Grav éx AevKod pédav 7 ex miKpod 
:e 
yiyrntar yAuKd. obdév yap 7d pi) elvar Kevdyv 7 
4: 8 £ 6 * AR LNA ~ 0 A v4 oe 
85 un Sexeo8ar To TAfpes GAAoLoGobaL KwAVEL. WoTE 
4 cd 2 E> a 7 > ww = La 
ovTe amavTa aldia ov’ év ott’ dmeipov avdyKy 
elvat, GAN’ dzeipa ToAAd. ovdte &v & Guouov, ov7’ 
> at vw > > a vi > , ° wv Et 
akivyntov, ot7’ ei évy ovr’ ef 7dAN’ arta. rTovTwr 
Se Keysevwv Kal petaxoopetobar Kat éreporotabar 
A a > a nn a > ~ € ¥ > t > 
Ta évTa obdev av KwAvou éx Tay ba’ exeivov cipn- 
97a wévwv, Kal évds dvTos TOU TavTés Kuwhoews ovens, 
Kat mAjnGes kal oduydrnte diaddpovros, Kai aA- 
Aovovupévou oddevds mpocytyvopevou ov’ damoyty- 
vouévov aawpatos, Kal ef moAAd cuppioyopévwr 
x / > ts \ x ~ woo 
Kal Siakpivopéevwy adAdjAos. THY yap pitw obr 
sémimpocbnow TovavTyy elvas ovte atvbeow <ikds, 
o / e a ‘ > A is hal a 2 
otav Aéyer, WaTE 7) Xwpis EdOds civat, } Kal aToTpt- 
a fod eae oe aeer PA 
Pb&r0s (rob) emimpoobev erepa érépws Paiveofar 
xwpls dAAjAwy rabra, GAN odtw cuyKeicbat Ta- 
rot ~ > € ~ * 
yOérra wore STLoby TOO puyvupevov Tap’ dTLoby @ 
4 
pulyveras Cytyveo8ar) pdpos, ottws ws pn Kata- 
Pod , 7 ‘ é/ ‘) 
10 AndOfivar ovyKetueva, GANG pepeypéva, pnd 
~ al a ~ 
droaoby att®@ pépn. éemel yap odbk éore cpa Ti 
/ e é 
éAdyiorov, dmav dravTe piépos pépiKtar dpoiws 
Kai Td dAov. 
480 


ON MELISSUS 


one spot to another, and from this to a third, and then 
with another change back to the first and so on con- 
tinually ? Moreover, with the change of form which 
takes place in a thing remaining in the same spot, 
which others as well as he call change of state, there 
is nothing from what has been said to prevent things 
from being moved, when a change takes place from 
white to black or from bitter to sweet. For the non- 
existence of an empty space or the fact that a full 
one can admit nothing else does not prevent a change 
of state. So that it is not essential that either every- 
thing should be eternal. or that the one should be 
infinite, but many are infinite. Nor is the one either 
homogeneous or immovable, neither if there is only 
one, nor if there is many. But when once this is 
admitted, there is nothing in his statements to prevent 
what exists from changing and becoming different ; 
if what is existent is one, and movement belongs to 
the whole of it, and its differences are only quantita- 
tive, and a body changes its state without anything 
added or subtracted, and if the many is produced by 
union and separation among each other. This mixture 
is not likely to be a question of addition or of union 
of the kind Melissus mentions, in which the parts 
would be immediately separable, or in layers so that 
by rubbing off one the second would be seen to be 
different, but it is more probable that the union is 
arranged in such a way that one part of the mixture 
becomes actually part of that with which it is mixed, 
so that the parts will not be found lying side by side, 
one by another, but actually fused together. Since, 
therefore, no one body can be called smallest, each 
single part is fused with each other part, just as the 
whole is fused together. 
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3. XENoPHANES says that, if anything exists, it can- 
not have become, and he applies his conclusions to 
God. For that which has come into existence must 
have risen either from like or from uulike. But neither 
of these is possible. For it is neither natural that like 
should be begotten by like, any more than that like 
should beget like (for the same features occur in all 
equal quantities and their interrelations are similar), 
nor is it possible that unlike has come into existence 
from unlike. For he argues that if the stronger could 
arise from the weaker or the greater from the less, 
or conversely the inferior from the better, the non- 
existent would arise from the existent, or conversely 
the existent from the non-existent; both of which 
are impossible. On these grounds then he claims that 
God must be eternal. Further, he says that if God 
is the most powerful of all, He must be one. For if 
there were two or more gods, He would no longer be 
the most powerful and best of them all. For each of 
the many being a god would also share His char- 
acteristics. For the essence of God and of His power 
is to rule and not to be ruled, and to be the most 
powerful of all. In so far then as He is not most 
powerful He is not God.* But supposing that there 
are many gods in some respects more powerful than 
each other, and in other respects less so, they would 
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not be gods ; for it is the essential nature of God not 
to be subject to any control. Supposing that there 
were equal gods none of them would have the nature 
of gods ; for God by nature must be most powerful 
of all; but that which is equal i is neither better nor 
worse than that to which it is equal. If then God 
exists, and such is His character, God must be one 
.alone. If this were not so, God could not do whatever 
He wished. He could not if there were more gods : 
therefore God must be one. But being one He must 
be similar in every direction, both having power to see 
and to hear and all the other senses in every part. 
For otherwise different parts of God would control 
and be controlled by each other ; which is impossible. 
Again, Xenophanes says that being alike in all parts 
He must be spherical ; for He cannot be of such a 
kind in one direction and not in another, but must 
be of that kind in every part. But being eternal, and 
one, and spherical He must be neither limited nor 
unlimited. For non-Being is unlimited ; for this has 
neither middle, nor beginning, nor end, nor any other 

art, and this is the character of the unlimited. But 
bane cannot have the same character as non-Being. 
If they were more than one they would be limited by 
each other. But the one is in no way similar to non- 
Being, or to the many ; for the one has nothing in 
which it could reach a limit. Again the one, of the 
type which XNenophanes declares God to be, could 
neither move nor be immovable. For non-Being is 
immovable. For another thing cannot enter into its 
place, nor it into the place of another. It is only 
things more than one which move. For one thing 
must move into the place of another. But nothing 
could move into the place of the non-Being ; for non- 
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Being has no place. If, then, they could change 
places, the one would be more than one. Two, then, 
or more than one, could be moved, but what does not 
exist must be at rest and immovable. But the one 
can neither be at rest nor be moved ; for it is similar 
neither to non-Being nor to the many. In all respects, 
then, God is of this kind, eternal and one, alike 
‘throughout and spherical, neither limited nor un- 
limited, neither at rest nor movable. 

4, Now to begin with Kenophanes assumes, as 
Melissus does, that what comes into existence arises 
from what is. Yet what is there to prevent what 
comes into existence arising neither from what is 
like nor from what is unlike, but from what is non- 
existent ? Again, God is no more unborn than every- 
thing else, even if everything has come into existence 
from what is like or from what is unlike ; which is 
impossible. So that either there is nothing existing 
except God, or everything is eternal. Again. he 
assumes God to be strongest of all, when he calls 
Him most powerful and best. This is not the 
popular view, which is that the different gods are 
superior to each other in many ways. Xenophanes, 
then, did not take this as an admission from popular 
opinion. It is possible, then, that, in speaking of the 
pre-eminence of God, he means not that this is His 
nature in comparison with anything else, but only in 
comparison with His own disposition, since in relation 
to another there would be nothing to prevent His 
excelling not by His own excellence and strength, but 
by the weakness of others. But no one would wish to 
describe God as most powerful in this sense, but only 
because He is as good as it is possible to be, and in 
His excellence there is nothing lacking; this of 
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course might be true of one who was His equal. 
There would be nothing to prevent a number from 
being so, all of them having the best possible dis- 
position, and being superior to all others though not 
to each other. But, one would think, there are others 
besides God. For he says that God is most powerful, 
but this must necessarily be over something. Again, 
there is no need for God, because He is one, to see 
and hear in every part ; for if He does not see with 
one part, He does not see worse with this part, 
but He does not see at all. But perhaps by percep- 
tion in every part He means that the best possible 
condition would be if He were alike in every part. 
But, supposing this were His character, why should 
He be spherical, and not have rather some other 
shape, because He hears and has power in every part ? 
Just in this way, when we say of white lead that it is 
entirely white, we mean nothing but that whiteness 
is a colour which dyes all parts of it ; what, then, is 
there to prevent our meaning, when we say that 
hearing, seeing and power lie in every part. that what- 
ever part one takes will always show this character- 
istic ? In this case God need no more be spherical 
than white lead. Again. how is it possible that God 
should be neither limited nor unlimited, supposing 
that He is corporeal and has magnitude, since that 
is unlimited which has no limit, though it is capable 
of having such; and a limit is a characteristic of 
size and number and every quantity, so that if 
being a magnitude it has no limit, it may be called 
unlimited? But again. if spherical, it must have a 
limit. For a sphere has limits, since it has a centre, 
and these limits are the farthest points from the 
centre. It must have a centre, if it is spherical ; 
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1 This whole passage is corrupt; nor is Apelt’s emendation 
—adopted here—entirely satisfactory. 
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for a definition of the spherical is that which has 
all its limits equidistant from the centre. It makes 
no difference whether we say that a body has 
extremes or limits. But if the non-existent is 
unlimited, why should not the existent also be un- 
limited ? For what is there to prevent the same things 
being said of the existent and the non-existent ? For 
no one can now see what does not exist, and one might 
not now see what does exist ; both things can be both 
said and thought. But what does not exist cannot be 
white ; I suppose, then, that on this account either 
all existing things are white, to prevent our attach- 
ing the same meaning to the existent and the non- 
existent, or there is, I imagine, nothing to prevent 
anything that exists from being not white; and so 
they will readily allow another negative, namely, 
unlimited, if, as we have said before, “infinite” 
depends upon its having, or not having, a limit. 
So that being is either unlimited or else it has 
a limit. But perhaps it is absurd to attach absence 
of limit to what does not exist. For we do not 
call everything unlimited if it has not a limit, 
just as we could not call the not-equal unequal. 
Moreover, why should not God have a limit because 
He is one, but His limit would not be God. But 
if God is one only, then both God and His parts 
must be one only. Again, this too is absurd, that 
if it falls to the lot of many to have a limit in 
each other, on this account the one has no limit. 
For many of the same qualities belong to the many 
and to the one, since existence is common to both 
of them. It would be unreasonable if we were to 
say on this account that there is no God, because 
the many exist, and He cannot therefore resemble the 
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many in this way. Again, what is there to prevent God 
from being limited and having limits because He is 
one? So Parmenides says that being one He “ is in 
every way like to the circle, all points in the circum- 
ference being equidistant from the centre.” For 
presumably the limit of everything must exist, but 
it need not end in anything, nor need what has a 
limit have its limit in anything, as for instance when 
its limit is the unlimited next to it in series, but 
that which is limited must have extremities but need 
not have them ending in anything. Some things 
may have both qualities, that is, are limited and 
impinge on something else, but others may be limited 
but not be limited by anything else. Again, on the 
question of being and not being unmoved, on the 
ground that what is non-existent does not move, 
perhaps it is Just as absurd as the former. Again. no 
one would suppose that not being moved and being 
unmoved were the same thing; not being moved is 
merely a negation of moving (just as not-equal is 
a negation of equal), which can truthfully be pre- 
dicated of the non-existent, but unmoved is the 
attribution of a certain positive quality, like unequal, 
and implies the opposite of being moved, namely keep- 
ing still, almost as the privative alpha makes words 
mean their opposites. Not being moved is a true 
description of the non-existent, but being at rest can- 
not be attributed to the non-existent. In the same 
way it cannot be unmoved, which means the same 
thing. But Xenophanes applies the term “ at rest” 
to the non-existent, and says that the non-existent is 
at rest, because it admits no change of place. As we 
said above, it is absurd, if we attach any attribute to 
the non-existent, to say that therefore it cannot be 
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applied with truth to the existent, especially if what 
is said is a mere negation, such as not-moving and 
not-changing position. For, as has been said, it would 
make it impossible to attribute many things to what 
exists. It would not even be true to say that the 
“many ” is ‘‘ not one’, since what does not exist is 
also “‘ not one.”’ 

- Again, in some cases contraries seem to arise from 
the actual negations; for instance, one of the terms 
equal and unequal must apply, whether we are dealing 
with numbers or magnitudes, and odd and even must 
apply if we are dealing with numbers. Possibly in the 
same way the terms “ at rest” or ‘‘in motion’ must ~ 
apply if we are dealing with a body. 

Again, if God, or the one, does not move because 
the many move by passing into each other, what is 
there to prevent God from moving into another 
place? For he never claims that God is the only 
existent, but that only one God exists. If this is the 
case, what is there to prevent God from moving in a 
circle by His parts moving into each other? For he 
will surely not say, as Zeno does, that a one of this 
kind is really many. For he himself says that God is 
a body, whether this body is the “all” or whether he 
calls it something else. For if God were not corporeal, 
how could He be spherical ? 

Again, the only case in which God could neither be 
at rest nor moving would be if He existed nowhere. 
Since God is a body, what prevents that body from 
moving, as has been said? 
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5. Gorgias maintains first, that nothing exists ; 
secondly, that if anything exists it is unknowable ; 
and thirdly, that if anything exists and is knowable, 
it cannot be demonstrated to others. To prove that 
nothing exists, he combines the statements made 
by different people, who in discussing the question 
of Being have apparently made contradictory asser- 
tions ; some say that Being is one and not many, 
others that it is many and not one, some that it has 
never come into being, and others claim that it has ; 
he attempts to draw his conclusions from both sides. 
For he says, if anything exists, it is either one or 
many, and either has not come into existence or it 
has. If, then, it happens that it is neither one nor 
many, neither born nor unborn, it would be nothing. 
If, then, there were anything, it would be one of these 
two things. To prove that it is neither one nor many, 
neither unborn nor born, he tries to prove partly on 
the lines of Melissus and partly on those of Zeno, 
after the first demonstration of his own, in which he 
says that neither Being nor not-Being can exist. For 
if Not- Being is Not-Being. Not- Being IS no less than 
being. For Not-Being IS Not- being, and Being IS 
also “Being, so that things exist no more than not 
exist. If Not-Being ites then Being, which is its 
opposite, does not. For if Not-Being exists, then 
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@ j,e, the word éove is used in the first case merely as a 
copula; in the second in its sense of having existence. The 
distinction is of course quite clear. ‘‘ The Phoenix is a 
mythical bird’? does not imply the existence of the phoenix. 
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Being and Not-Being seem to be the same. On 
these grounds, he says, nothing could exist, unless 
Being and Not-Being are the same thing. And if they 
were the same thing, on these grounds too nothing 
would exist; for Not-Being does not exist, and the 
same applies to Being, since it is the same thing as 
Not-Being. This, then, is his argument. 

6. Now it does not follow from any of his statements 
that nothing exists. His own demonstration is thus 
disproved. If Not-Being exists, either it exists in the 
ordinary sense of the term, or in the sense in which 
Not-Being does not exist. Now this is not apparent, 
nor is it a necessary conclusion; supposing, then, there 
are two things, one of which is, and one only seems to 
be, the one exists, but the other is not true, because 
itis non-existent. Why, then, should there be neither 
Being nor Not-Being? Both, and not only one, are 
possible. For he says Not-Being would exist no less 
than Being, if Not-Being had any existence, whence 
he states that Not-Being has no existence of any sort. 
But even if Not-Being IS Not-Being, Not-Being need 
not BE in the same sense as Being IS¢; for the former 
simply is Not-Being, but the latter also exists. Even 
if it were possible to apply the word IS in its truest 
sense, how absurd it would be to say that Not-Being 
IS. And evenifit were, would it be any more reason- 
able to say that everything IS not rather thanIS? In 
this case the opposite seems to be true. For if Not- 
Being can be said to exist, and Being also exists, then 
all things exist, for both things which are and those 
which are not exist. For it does not follow that if 
Not-Being exists Being does not exist. If, then, 
anyone were to agree both that Not-Being exists, and 


499 


ARISTOTLE 
oh \ 8 ‘ NEN ” ’ , on SNe. A 2D 4 
oe 
Kal TO Lev pia) Ov Ein, TO Oe OV pH Ely, Guws oddeEV 
” ” \ ‘ 4 \ 
frrov ein dv (ri): ta yap ph dvra ein Kara TOV 
3 2 A / > 8 \ > / > a , * 4 
1b exewou Aoyov. €lt O€ TAVTOV EOTL TO ElVaL KL TO 
x > oe 2 », 
pm elvor, 008 ottws waAdov odK etn dv te 7 ely. 
4s val \ 
Ws yap KaKeivos réyer, Ste ed TadTS 7d jay] OV Kat 
ed / bay 2 wv * BJ 4 ¢ a e) ‘ 
To dv, TA TE Ov OK EoTL Kal TO p1) dv, WoTE OvdeV 
” > w 
€orw, avriotpearre €oTw dpoiws ddvar ore wdvTa 
oy 4) x. A Ld 
€oTw. Td TE yap ph ov gort Kal TO dv, WorE 
f By \ ~ Fd 
2 mavTa €oTw. peta 5€ TobTov rov Adyov dyatv, € 
1 ” > ‘ ? 
dé €or, Hiroe dyévnrov 7} yevopevov elva. Kal ef 
bev ayévnrov, dzmetpor atro tots tod Medlooou 
> ¢ # A > > bal - 
a€tdpacr AapBaver- 70 8’ dretpov odk dy elvat mov. 
W ‘. ? € ~ ae | nn > ” - , ‘ 
ovre yap ev abt@ ovr av év GAAw elvar- d¥o yap 
i 
av. odTws ameipw eivat, TO Te évov Kal TO ev @’ 
8 lor 8 ‘ ay I) x > * ‘ x ~ Th ¥. 
25 pnday.00 dé dv ovdev elvar Kata Tov Tob Zijvwvos 
, SN > ‘ Po 
Adyov mepl THs xdpas. ayéyrov pev odv bia Tadr 
otk elvat, od py ovd€ yevopevov. yevécOar yobv 
Ys n > > a #3 > x My ? A 
obdév av ovr && dvtos ovr’ ex pt) GvTos. ef yap 
bd u ~ a > 
Ce& dvros yévoiro, petameceiy av, 6 advvarov: «i 
xX * bal rs & | nv eee s > ‘ w 
yap) TO OV PETATECOL, OUK QV €T €ElWGL AVTO OV, 
oe 
womep y et Kal TO py dv yévouTo, ovK av ert Ely 
' Mt 3 A 3 * 3 ca bal , > 
80 x74) Ov. ovde nv odK e& dvTos dv yevéoPar. Et 
4 A < w ‘ ‘ W * x bas > 8 ‘ 
pev yap ph €or, TO pty bv, obSev av ex pydevos 
n ry >? >” * LT. ay es 299 > 
av yevéoOau: et 5° éort 7d at) ov, Bu’ arrep odd’ Ex 
ed ~ ~ ‘ / 
Tob ovros, bia Tadra odd ex Tod py dvTos yevé- 
ofa. ei obv dvayKy pév, elmep ote TL, TOL 
8 ayevynTov 7 yevdopevov elvar, ratra bé advvaror, 
3 , / % s Bg we wv nA 
(addvvarov) tt Kal eivat. ere elmep Eore TL, EV 
na # - bf - 2 x t a 4 AA i“ 
q mAciw, dyaiv, éoriv: et bé pre Ev pante moAAd, 
500 


ON GORGIAS 


that Being does not exist, even in this case something 
would exist; for according to his argument Not- 
Being would exist. If, then, Being and Not-Being are 
identical, in this case nothing can be said to exist any 
more than not to exist. For, as he himself says. if 
Not-Being and Being are identical, then neither Being 
nor Not-Being has any existence, so that nothing 
exists, and changing the argument round it is just 
as true to say ‘that ev ery thing exists. For both 
Not-Being and Being exist, and therefore everything 
exists. After this argument Gorgias says that if 
anything exists it is either unborn or born. If it is 
unborn he maintains by the axioms of Melissus that it 
is infinite ; and the infinite, he says, is nowhere. For 
it can neither be in itself nor in another : if it existed 
in another there would be two infinites, that which is 
in something and that in which it is : and according 
to Zeno’s discussion on Space, that which is no-thing 
must be no-where. For this reason, then, it is not un- 
born, nor can it be born. For nothing could be born 
either from Being or from Not-Being. For if it were 
born from Being, it would have changed, which is 
impossible ; for if it were to change, it would no 
longer be Being, just as if Not-Being were to be born, 
it would no longer be Not-Being. Again it could not 
be born from Being, for, if Not- -Being does not exist, 
clearly nothing could be born out of nothing ; but if 
Not-Being does exist, it could not be born from Not- 
Being, for the same reason as it could not be born 
from Being. If, then, it is inevitable, that if anything 
exists it is either unborn or born (and this is imposs- 
ible), then it is impossible for anything to exist. 
Again, if anything exists, he says it must be either 
one or many; if it were neither one nor many, it 
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could not exist. He says it cannot be one, because 
one is really not corporeal, as it has no magnitude: 
whichis disproved by Zeno’s argument. If, then, it is 
not one, it could not exist at all. For if itis not one, it 
cannot be many. But, he argues, if itis neither one 
nor many, it does not exist at all. Again, he says that 
nothing can be moved. For ifit were moved, it would 
not be the same as it was before, but Being would 
have become Not-Being, and Not-Being would be 
born. Again if it has any motion whereby it can 
change its place, not being continuous it suffers 
division, and at the point where Being is divided, it 
does not exist ; so that if it moves in every part, it is 
divided in every part. If this is the case, it ceases to 
exist in any part. For it falls short of Being (so 
Gorgias says) at the point of its division, and he calls 
it division instead of Void, as it is described in the 
works ascribed to Leucippus. 

% These, then, he claims as proofs that nothing exists; 
after this he states his proof that, if anything exists, 
it is unknowable. For if it could be known, then all 
subjects of thought must exist and Not-Being, since 
it does not exist, could not be thought of. But, if 
this is so, no one, he says, could say anything false, 
not even if he said that chariots compete in the sea. 
For everything would be in the same category. So 
things seen and things heard will exist, because each 
of them is an object of thought ; if this is not the case, 
if, that is, what we see no more exists because we see 
it, so what we think no more exists because we think 
of it (for just as in that case many would see this, and 


* The whole of this passage is unsatisfactory, but in the 
mutilated condition of the ms. it is hopeless to attempt a 
sound emendation. 
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in the other many would think of it), why should it 
be any more clear, if such things exist? But it is 
quite uncertain which kind of things is true. So 
that, if they exist, things must in any case be un- 
known by us. But even if they are known, how, 
he says, could anyone communicate them to another? 
For how could a man express in words what he 
has seen? Or how could a thing be clear to a 
man who heard it, if he has not seen it? For 
just as sight is not the sense which recognizes 
sounds, so hearing cannot hear colours, but only 
sounds ; and the speaker speaks, but he does not 
speak a colour or a thing. Anything, then, which a 
man has not in his own consciousness, how can he 
acquire it from the word of another, or by any sign 
which is different from the thing, except by seeing at 
if it is a colour, or hearing it if it is a sound ? Por, to 
begin with, no one speaks a sound or a colour, but only 
a word; so that it is not possible to think a colour 
but only to see it, nor to think a sound, but only to 
hear it. Granting, then. that it is possible to know “and 
read a word, how can the hearer be conscious of the 
same thing? For it is impossible for the same thing 
to exist in several separate persons ; for then the one 
would be two. But if the same things were in several 
persons, there is nothing to prevent it from not being 
the same in them all, seeing that they are not in 
every way alike, nor in the same place; for if any- 
thing were this, it would be one and not two. But 
even the man himself does not seem to perceive 
similar things at the same time, but different things 
with his hearing and with his vision, and different 
again at the moment and long ago, so that one man 
can hardly perceive the same things as another. Thus 
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if anything exists, it cannot be known, and if it is 
known, no one could show it to another; because 
things are not words, and because no one thinks the 
same things as another. 

All philosophers including Gorgias are here deal- 
ing with difficulties of other older thinkers, so that 
in consideration of their views these must also be 
examined. 
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Abydus, 832 b 17 Aristaens, 238 b 23 
Achaea, §30 b 23 Armenia, 831 a 4 
Achilleus, 840 a 10 Artemis, $39 b 18, 847 b1 
Adria, $385 a 7, 839 b 11, 18 Asbamaeum, 845 b 34 
Aeacidae, 840 a7 Ascania, 834 a 31 
Aegae, 973 b 2 Asia, 846 b 26 
Aegyptii, £05 a 27, $12.4 12 Athena, $38 a 24, 840 a $1, 846 a 18 
Aegyptus, 819 a 11, $454 21 Athenae, 846 a 6 
Aeneas, 836 8 17 Athenael, $43 b 1 
Aeniace, $43 b15 Atitania, 833 a7 
Aenianes, 843 b 17 Atlantini, 842 b 15 
Aeolus, 838 b 30, 843 b 6 Aulus, 886.4 5 
Aethaleia, 837 b 26, 839 b 20 Autariatae, 844 b Il 
Aethiopes, 812 a 13, 812 b31, 820a 4 
Aetna, 833 a 17 Babylon, &35 b 7 
Aetoli, 847 b 2 Bactri, 833 b 14 
Agamemmnonidae, $40 a § | Bapyrus Mons 978 a 15 
Agathocles, 640 b 23 Berecynthia, 973 a 24 
Alcimenes, 838 a 15, 25 Berecynthius Mons, 847 a5 
Amisenus, §33 b 22 Bisaltae, 842 a 15 
Amneus, 973 b 7 Bithynia, 832 b 27 
Amphipolis, $41 b15  ° Bitys, 846 a 23 
Amphiiryon, 834 b 26 Boeotia, 842 b 3, $43 b19 
Anaxagoras, $15 a 15, 18, b 16, Borras, 973 a1 

817 a 26 Byzantium, $31 8 15 
Anaximander, 975 b 23 | 
Anaximenes, 075 b 23 Caecias, 973 a8, b1 
Apeliotes, 973 a 13 Callisthenes, 843 b& 
Aphrodite, 838 a 24 Cantharolethrus, 842 a 6 
Apollo, 834 b 23, 838 a 24, 840 4 19 Capherens, 973 a 22 
Apollonia, 842 b 14, 973 a 23 Cappadocia, 831 b 21, 835 b1 
Apolloniatis, $53 a 8 Carbas, 973 b 4 
Apollonium, S40 a 21 Carchedon, 844 a 10 
Arabia, 8380 b 5, 845 a 24 Carchedonii, £37 a 2 
Arabicus, 818 a 5, 819 b 21 Caria, $44 a 35 
Arcadia, 881 b 14, 842 b6 Cataporthmias, 973 a 25 
Ardiaei, 844 b 9 Caunus, 973 a 4 
Arethusa, 847 4 3 Celti, 837 a 14 
Argestes, 973 b17 Celtice, 887 a 7 
Argos, 836 b 11, 844 b 23 Celticoligyes, 837 a 7 
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Celticus, $34 a 6 

Ceos, 845415 
Cephallenia, §31 a 19 
Ceras, 835 b 5 

Cerbes, $48 b 38 
Cercyraeicns, §39 b 8 
Chalcedonii, 834 b 19 
Chalcidieus, §32 41, $42a5 
Chalybes, 832 a 23 
Chalybicns, &33 b 23 
Chios, 39 b 7 

Cilicia, 832 b 4 

Cios, 8344 34 

Circaeus Mons, 835 b 33 
Circias, 973 b 20 
Cleonymus, $36 a 4 
Cnidus, 831 b 19 

Core, 836 b 21 
Corinthius, $68 a 31 
Coroneia, 842 b 3 
Crannon, 842 b 10 
Crastonia, 842 a 15 
Crathis, 846 b 34 
Creta, 835 b 2, 836 a 29, 973 a 21 
Croesus, 834 a 24 
Crotoniates, $40 a 17 
Caurium, &45a 10 
Cyaneae, 839 b 14, 8i0.a1 
Cyclopes, $42 a 11 
Cyllene, 831 b 14 
Cymaea, §38 a 9 

Cyme, &38 a 5, 839 a 12 
Cyprus, 833 a 31, $154 10 
Cyrene, 832 a 31, §25 a 53, O73 a 22 
Cythera, 843 b 27 


Daedalus, §36 a 27 
Darius, 834.a 3 

Dannia, §40 b 1 

Daunii, 840 b 6 

Deiope, §43 b 3 

Delphium, §39 b 1 
Demaratus, $47 b7 
Demeter, £36 b 25, 843 b1 
Democritus, §15 b 16, 975 b 28 
Demonesna, §34 b 18 
Diomedeia Insula, $36 a 7 
Diomedes, $40 b 3 
Dionysius, §38 a 19 
Dionysus, 8424 18 
Dorylaeum, 973 b 15 


Elaeaticus Sinus, 973. 10 


R2 


Electrides Insulae, $36 a 9% 

Eleii, 834 a £1 

Eleusis, 843 b 2 

Elis, §34 b 26, $42 a 25 

Emathiotae, 833 a 34 

Eupedocles, $15 a 16, 20. b 16, 
S17 a 1, 11, 36, b 85, 975 b 1, 
978 b 23 

Eneti, 841 b 28 

Enna, §36 b 13 

Epeins, $40 a 29 

Epirus, 835 b 27 

Eridanus, £36 a 30 

Eros, 975 a 13 

Erysthe, $43 b 31 

Erytheia, §43 b 28 

Erython, §43 b 30 

Erythraea, §38 a 9 

Euboea, $46 b 36, 973 a 22, b 21 

Endoxus, &47 a7 

Euphrates, 845 b 10 

Eurnus, 973 b 2 


Gadeira, $44.4 24 

Gaius, $36 a5 

Gargaria, $40 a 27 

Geloni, §32 b7 

Germani, 846 b 30 

Gorgias, 979 sq. 

Gymnesiae Insnlae, &37 a 30 


Hanno, $33 a 11 

Hecate, 347 a 6 

Helice, §30 b 11 

Hellas, §32 a 11 

Hetienes, 836 a 11 

Helienicas, 838 b 13 

Ilellespontia, ¢73 a 21 

Hera, 338 a i7, 24 

Heracleae S'elae, §33 a 19 

Heracleia, 835 b 15, 840.4 12,419 

Heracles, 3834 a 16, b 25, 837 
b6 

Hercynii, $39 b 2 

Hermaea Acra, $4437 

Hesiodus, 975 a 11, 976 b 16 

Hippus Acra, $444 § 

Hypate, 843 b16 


Iapygia, §3° a 27 
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lapyx, 973 b 13 

Jason, 839 b 17 

Iberes, §37 a 34 

Iberia, 833 b 15, §87 a 24, Sida 4 

Tearus, 836 b 9 

Ichnussa, $38 b 20 

Idyreus, 973 a7 

Tlissus, $34 a 18 

Illyrii, $32 a 5, 842 b 28, 844 bO 

Indi, $8441, $3546, b5 

Tones, 840 a 13 

Ismenium, &43 b 21 

Issicus Sinus, 973 a 17 

Ister, 839 b 9, 15, 846 b 29 

Istriane, 8389 a 34 

Istrus, 845 b 8 

Italia, 834 b 8, 835 b 33, 888 a 5, 
$39. 12, 840a 27, 845 b 4, 973 b 
20 

Ityee, S440 6 


Lacedaemon, 832 a 18 
Laertiadae, $40 a7 
Lampsacus, 842 b 8 
Lesbius, 839 b 7 

Lesbos, 973 a 8, b 21 
Leucadius, 808 a 31 
Leucani, 838 a 11 
Leucippus, 980 a 7 
Leuconotus, 973 b 10 
Leucosia, $39 a 33 
Libanus, 973 a 15 

Libya, $44 a 3, 846.4 38, 973 b 11 
Ligeia, $39 a 33 

Ligyes, 837 b 17 
Ligystice, 887 b 8 
Lipara, 832 b 23, 8383 a 13 
Lips, 973 b11 

Loerus, 847 b 7 

Lusi, 842 b 6 

Lycia, 842 b 25 
Lycorinas, 847 a1 

Lydia, $31 b 27, 833 a 20, 834 a 23 
Lyrunatieis, 973 a 8 


Macalla, 840 a 17 

Macedonia, 833 a 23, b 18, $35 a 34 
Macedonicus, &42 b 15 

Maeander, 846 b 25 

Maedi, $41 a 27 

Maedice, 82046 

Magydum, 973 a 6 

Mallus, 973 a1 
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Maloeis, 973 a 12 

Marsens, 973 a 19 
Massaliotae, 837 a 28, 837 b 8 
Medea, 839 b 18 

Media, 832 a 26, 833 a 1 
Megale Polis, $42 b 26 
Melancraira, 838 a 9 
Melanes Montes, 846 a 26 
Melissus, 977 b 28, 979 b 21 
Melos, 831 b 20, £33 b 3 
Mentores, §39 b 2 
Mentoria, §89 a 84 

Meses, 973 a 4 
Mesopotamia, 845 b 8 
Metapontum, 849 a 28 
Minos, $36 a 28 

Mitylenaei, 973 a 11 
Mossynoeci, 835 a 9 
Musaeus, 843 b 4 

Mysia, 845 a 17, 973 2 10 


Naxos, 844 b 32 
Neleus, 846 b 38 
Nilus, 846 b 22 
Notus, 973 b7 


Ornareus, 837 b 32 
Olbia, 973 a 5 
Olympia, 834 a 17 
Olympias, 973 b 21 
Olynthus, $4245 
Orchomenii, $38 b 3 
Orthonotus, 973 b 6 
Orthosia, 847 b 1 
Othrys, 846 b 10 
Oxus, §83 b 14 


Paeones, 846 b 30 

Paeonia, $80 a 5, 833 b 6, 842 b 88 
Pagreus, 937 a 1 

Pagrica, 937 a1 

Palestine, 821 a 34 

Palici, 834 b 8 

Pamphylia, §33 a 6, 973. a 6 
Pandosia, 838 a 33 
Pangaeus, 978 b 17 
Pantheium, 834 a 13 
Paplhlagonia, 835 b 23 
Parius, 844415 
Parmenides, 976 a 7, 978 b 9 
Parthenope, $39 a 33 
Pedasia, 844 a 35 
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Pelasgi, §36 b 10 

Peloponnesus, 842 b 25 
Pelorias, 840 b 25 

Pergamum, 834 a 23 

Perrhaebi, 843 b 14 

Persae, 832 a 28, 838 a 24 
Persiphassa, 843 b 27 

Persis, 821 a 84, 833 a1 
Pencetini, 840 b 18 
Pharangites, 973 b 15 

Phaselis, 973 a & 

Phasis, 846 a 28 
* Pheidias, §46 a 17 

Pheneus, 834 b 24 

Philippi, §33 a 28 

Philoctetes, 840 a 16 

Phoenice, 973 a 13, b5 
Phoenices, 843 b 9, 844.2 10 
Phrygia, $34 b 30, 973 a 24, b15 
Pieria, 833 b 18 

Pithecusae, 833 a 14 

Planctae, 839 b 20 

Plato, 815 a 21 

Pluto, 836 b 21 

Polycritus, 840 b 32 

Pontus, 881 b 23, 835 a 15, $35 b 15, 

§39 b 10, 14, 841 a 28 

Poplonium, 837 b 32 
Poseidoneum, 973 a 16 
Poseidonia, 839 a 30 

Potameus, 973 a 13 | 
Proconnesus, 973 a 20 ! 
Psittacene, $33 a 2 
Pyripblegethon, 839 a 23 
Pyrrhaei, 973 b 22 

Pythia, 282 a 21 

Pythopolis, 834 a 34 


Rheginm, 835 b 15 
Rhenus, 846 b 29 
Rhodii, §40 a 23 
Rhodos, 973 a 4 
Rhosus, 978 a 17 
Roma (%), 821 b7 


Sardo, 838 b 12 
Scamander, &46 a 34 
Scirron, 973 b 19 
Scopelens, 973 b 3 
Scotussae, 841 b 9 
Scylletinus, 973 b 14 
Seythae, 805 a 27, 832 b7 


Seythicus, 845 a1 

Seirenusae Insulae, $39 a 26 

Seriphus, $35 b 3 

Sibylla, 8388 a 6 

Siceliotae, 840 b 23 

Sicilia, §33 a 21, §34 b 8, S360 
840 a 2, b 25, $45 b 4, 973 a 
b 20 

Sicyon, 834 b 23 

Sigeum, 640 a 15 

Sinope, 973 a 24 

Sinti, 841 a 27 

Sipylus, 846 b 8 

Spartiates, $36.4 5 

Strymon, 973 b 18 

Strymonia, 978 b 18 

Susa, §32 a 26, 833 a 23 

Sybaris, $38 a 26, 840 a 23, £46 b 
33 


Sybarites, 828 a 15, $404 15 

Symplegades, $39 b 29 

Syracusze, 834 b 5, S47a 8 

Syria, 831 a 22, §43 b 9, 845 a 28, 
973 b2 

Syriae Portae, 973 a 18 


9 
28, 
25, 


Tarantini, §36 a 6, 84038 12 

Taras, 832 b 21, 840.2 6, 973 b 14 

Tartessnus, Si4a 17 

Taulantii, §32a5 

Taurus, 973 a 18 

Taygetus, S46 b7 

Tenos, &32 b 26, 845 b 21 

Teos, 973 a 20 

Thasius, $39 b7 

Thetae, 843 b 21 

Thebanas, 973 a9 

Thebe, 97349 

Themis, 828 a 24 

Theodorus, §33 b 15 

Thespiades, $38 b 16 

Thessalia, 832 a14, 841 b9, $42 b 10, 
845 b 16, 846 b 10 

Thrace, 831 b 29, §32 b 28, $33 a 24, 
841 a 28, b 15, 973 b17 

Thracias, 973 b 17 

Thrax, $05 a 27, £42411 

Thuria Urbs, 846 b 33 

Tigris, $46 a 31 

Timaeus, 8417 D7 

Tlepolemus, $40 a 24 

Tmolus, 847 a8 

Trapezus. 831 b 23 

Tripolis, 973 a 13 
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Triptolemus, 843 b4 Uranius Mons, $41 a 10 
Troades, $40 b 8 
Tyana, 845 b 33 Xenophanes, 833 a 16, 976 a 32 
Tydeidae, 840 a7 
Tyrrhenia, 837 b 26 Zeno, 968 a 19, 969 b 17, 076 a 25, 
Tyrrhia, 833 a 31 979 b 25 
Zephyrus, 973 b 12 
Umbrici, §36 a 19 Zeus, £36 b 29, $38 a 24 
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Acorn, 820 b 10 
Adder, 831 a 27, 844 b 32, S45 b 19, 


846 b (8-21) 


Air, colour of, 791 a2; Democritus’s 
theory of, 975 b 28; element, 823 
b 5; medium, 794 a 1; unlimited, 


976 a 32 


All, God as, 9794 6; limited, 97647 
Almond, 820 b 1, 821 a $4, $39 b19 


Alum, $42 b 22 
Amber, §36 b 4 


Angles, exterior of parallelogram, 
856 b 24; of circles, 851 b 24; of 
limbs, 857 b 21; of squares, 970 a 


12; of triangles, 851 a 14 


Animals, colours of, 797 a 33; 
embryo of, 817 a 31; food of, 816 
b 12; hibernation of, 81S b 23; in 
snow, 825 a 3; plants and, 815 a 
19, 816 4 2; respiration of, 816 b 
275 sex in, 8l6a 18, $17 b2; sleep 


in, 816 b 33 
Annuals, 818 b 10, 19 b 13 
Antlers, §18 b 24 
Anvil, §02 b 42 
Apotome, 96S b 19 


Apple, 796 b 13, $19 b 22, 820 b 37 


Arc, 849 b 1, 7, 16, 855 b 13 


Arrows, poisoned. 837 a 12, $45 a1 


Articulation, 801 b 3, 804 b 31 
Ashes, 79145 

Asp, 845411 

Aspiration, 804 b 8 


Ass, 808 b 85, 81l a 26, b 7, $31 


a 22 


Balance, 849 b 24, $59.2 2 
Blindness, $47 a 2 
Bushes, $19 a 19 


Catarrh, 8012 16 
Catkins, §18 4 15 


Cave, 838 a 6, S34 b $1, 836 b 18, 
838 b5 
Celtic tin, 834 a 7 
Centaury, 820 a 36 
Chameleon, 832 b 14 
Chaos, 975 a 12 
Characteristics— 
bad temper, 812 a 26 
bravery, 807 a 31 
charitableuess, 808 a 33 
cowardice, 807 b 4, 812 a 12 
drunkenness, $11 b 14 
gentleness, 903 a 24 
gluttony, 508 b 2, §10 b17 
good memory, S08 b 9 
high spirits, $08 a 2 
insensibility, $07 b 19 
laziness, 811 b 5 ete. 
low spirits, 803 a 7 
male and female, 809 b 5 ete. 
mock modesty, 808 a 27 
quarrelsomeness, 811 a 27 
sensuality, 80S b 4 
shamelessness, 807 b 23 
small-mindedness, 808 a 29 
somnolence, 808 b 6, 11 b 6 
strength, §10 a 35 ete. 
stupidity, S08 b 2, $11 b 29 
weakness, §10 a 35 etc. 
Charcoal, $33 a 25, 971 b 26 
Charisia, $46 b 7 
Cherries, $20 b 13 
Cireles, concentric, $55 a 28; In 
water, 858 b 6; large and smail, 
$58 b 9; movement of, $51 b 37, 
855 a 35; properties of, 847 b 17, 
$43 a4 
Circumference, $51 b 17 
Claws, 797 b 19 
Climate, 806 b 16 
Clouds, 791 a 25, 793 b9 
Cock, $00 b 25 
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Colour, elements of, 791 a 1; mix- 
ture of, 791 a 11; of animals and 
men, 797 a 33, 809 b 35; of chame- 
leon, 832 b 14; of flowers, 820 b 
17, 823 b 2,34; perception of, 980 
b1; variation of, 793 a1 

Commensurate lines, 968 b 6, 969 b 6 

Complexion, 806 a 29, b 8, 807 b2 

Concave and Convex, 847 b 25, 848a2 

Copper, 793 a 19, 794 b 9, 833 a 30, 
834 a 1, b 25, 835 a 9, 836 a 26, 
837 b 26 

Counting, 958 b 2, 969 b 3 

Crane, $00 a 26 

Crocodile, 831 a 12 

Cuckoo, 830 b 11 

Cucumber, 820 a 38 


Darkness, 791 a 12 

Dates, 721 a 22, 795 b 26 
Deer, 798 a 26, 805 b 18 
Density, 822 b 11, 975 b 26 
Dentist, 854 a 16 

Dittany, §30 b 21 
Division, $18 a 22 

Dropsy, 840 a 3 

Dyes, 794 a 16 


Earth, as an clement, 822 a 12, 975a 
12, 975 b 5, 976.4 18 

Ebony, 828 b 23 

Elements, 968 a 15, 975 b 5, 12, 28 

Epilepsy, 831 b 25, $35 a 20 

Eternal, 974 a 2, 975 a 85, 88, 976a 
21, 977 a 23 


Fennel, 803 a 41 

Finite, 968 a 6, 969 a 16 

Fire, 809 a 3, 822 a 14, 826 a 5, 832 b 
26, 833 a 1, 842 a 18, 96S a 16, 975 
12, 976 b1 

Fish, 835 a 20, b5 

Flavours, 796 b 21 

Flowers, 794 a 17, b 13, 818 a 15, 
820 b 17, 30 

Friction, 852 a 8 

Frogs, 800 a 26, 835 a 33, b 13 

Fruit, 794 a 19, 813 b 13, 819 a 9, 
$20 bh 17, 822 a 7, 826 a 13, 828 
14, $29 a 36 

Fulerum, 850 a 35 

Fungi, $19 a 31 


Garden plants, 819 b 28, 36 
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Glass, 794 a 5, 823 a 18 

God, 977215; eternal, 9774 23, 977 b 
8,19, 979 a 3,7; one, 977 a 24, b 2, 
978b7; spherical, 977 b1, 978 b7; 
supremacy of, 977 a 24, 27 

Gold, 793 a 18, 833 b 6, 18 

Goose, 800 b 23 

Grafting, 820 b 34 

Gudgeon, 835 b 14 

Gum, 818 a 5, 836 b5 


Hair, 794 a 23, 818 b 14 

Tiare, 798 a 25, 805 b 26 

Harmony, 801 b 20 

Tiawk, 813 a 20 

Hearing, 801 a 21, 801 b 25, 977 a 36, 
980 a 13, b 5 

Heat, for ripening, 795 a 24, b 8, 
793 b 15 

Hedgehog, 831 a 15, 835 a 26 

Herbs, 819 b 18, 821 b 28, 828 b 15 

Hibernation, 818 b 25, &35 a 15, 
845 a 14 

Honey, 812 a 19, 881 b 18 

Horns, 801 b 9, 802 a 17 

Horse, 797 a 34, 805 a 16, 810 b 33, 
830 a 10 

Hunting, 810 b 5, 845 a 17 

Hyaena, 845 a 24 


Idea, 968 a 10; of a line, 968 a 9, 
969 a 17 

Impact, 800 a1, 21, 38 

Inclination, of a cirele, 851 b 28; of 
weights, 852 a 28 

Indivisible lines, 969 a 18 

Infinity, 968, 969, 970 

Intelligence, 813 b 9, 815 b17, 816a6 

Iris, 796 b 26 

Iron, 837 b 26, 798 a 19 

Irrational, 968 b 18 


Jackdaws, 841 b 28 

Joints, of plants, §20a 19; nature 
of, 972 b 26 

Juice, 820 a 29, $21 b 40, 827 a 13 


Lakes, 834 a $1, 836 a 80, 840 b 32 

Lava, 883 a17, 846a9 

Lead, 834 a $ 

Leaves, 794 a 19, 797 a 15, 818 a 15, 
818 b 27, $19 a 9, 8204 15 

Length, 969 a 25 

Leprosy, 797 b 15 
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Lever, 848 a 14, S50 a 37, b 11, 
81, 851 a 40, 853 a 89, b24, 
854 a 22 

Lichen, 791 b 26, 792 a1 

Limit, 975 b 87, 978 a 18 

Line, 968 a 19, 969 b 31, 970 b 18, 
971 a 16, 972 a 24 

Lion, 805 b 18, $07 a 18, 812 b 6 

Lizard, 831 b 6, 8285 a 26 

Locusts, 840 a 23, $47 b 4 

Lungs, 800 a 21, b 19 

Lye, 791 a 8 


Magnitude, 968 b 23 

Male, 806 b 32, 809 a 30, 817 a7 

ae 974 b 2, 975 b 12,977 b 11, 

i9a4 

Mathematics, 847 a 27 

Mean, 847 b 28 

Medicinal plants, 821 b 34 

Memory, 808 a 37 

Mice, 832 a 22 

Milk, 842 b 30 

Mines, $32 b 28 

Mint, 821 a 30 

Missiles, 852 a 39 

Moisture, 794 a 26, 797 b 1, 801 a 10 

Moles, 842 b 3, 8&7 b4 

Monaepns, 830 a 7 

Moon, 831 b 16, 834 b 4 

Motion, 806 a 28, 816 a 26, 847 b 20, 
851 b 35, 852 b 4, 853 b 18, 855 b 34, 
858 a 17, 31, 96S a 19, 25, 976 b 18, 
977 b15 

Mushrooms, 819 a 31 


Nightingale, 800 a 26 
Nightshade, 821 a 33 
Not-Being, 979 a 35 
Namber, 969 a 15, 978 b 25 
Nuterackers, 854 a 32 


Oboe, 800 b 24, 803 a 18 

Obtuse angle, 855 a 11 

Oil, 796 a 27, 821 b 33, $37 a 33 

Olive, 818 a 32, 820 a 32, 834 a 12, 
$34 a 17 

One, 974 a 12, 977 a 24, 979 a 16 


Pain, 808 b 37, 885 a 17, 974419 

Panther, 809 b 36, 83144 

Parallelogram, 848 b 10, 20, 854 b 16, 
28, 856 b 21, 24 

Parasites, 826 b 32 


Partridge, 798 a 27 

Peacock, 799 a 11 

Pear, 797 a 27, 819 b 22, 845 15 

Perennials, 818 b 10 

Perpendicular, 849 a 1, 835 b 11, 
970 a 10 

Petrefact on, 834 a 23 

Physiognomies data, 805 a 81; 
possibility of such a science, 805 
al-.5; method $05a 20; selection 
of data, Si5 b Li 

Pine, $18 b 36 

Pitch, 791 b 23 

Pith, 819 a 33 

Piane, 968 b 14, 970 b 32 

. Plants, annual, 818 b 10; colourof, 

819 a 2; desire in, 815 a 22; divi- 
sion of, 819. 42 ; elements of, 822a 
12; fire in, 822a 14; garden, 819b 
28; intelligence in, 815 b 17; 
mediciual, $21 b$4; perennial, $18 
b10; respiration, 816 b 26; sex 
in, 815 a 20; soul in, 815 a 14; 
wild, 819 b 29 

Plumage, 792 a 24 

Point, 848 a 16, 854 b 16, 968 a 19, 
971 b 15 

Pomegranate, 820 a 31 

Poplar, §35 b 2 

Poppy, 796 a 26 

Pulley, 851 b 19 


Radius, 849 b 24, 850 b 4, 852 a 17 
Raven, 799 b 1, $10 a 36 
Rectangle, 849 a 26, 970a 6 

Reed (of wind instrument), 801 a 33 
Reflection. 791 a 15, 792 b 18 
Rest, 847 b 20, 848 a 3, 978 b 29 
Rhombus, 854 b 15 

Right angle, 857 b 25, 970 b4 
Rock plants, 826 a 20 

Roots, 794 a 18, $18 a 15, 849 b 37 
Rowing, 850 b iu 

Rudder, 850 b 31 


Saffron, 840 b 25 

Salt, §22 a 39, 844 b 19 

sand, 823 b 14, §31 b 30 

Scent, 790 a 20, 834 a 5, 836 b 18, 
841a13 

Scorpions, 832 a 26, $44 b 23 

Sea, 791 a 22, 823 bi7, 82444, 835b 
31 

Seaweed, 844 a 27 
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Seeds, 817 a 27, 821 b 33 

Sensation, 793 b 29, 801 b 80, 802 
a 10, 8lla6, 816 a 12, 968 a 18, 
974 D6 

Serpents, §32 a 14, 835 a 28, 845.10, 
b 8, 846 b 10 

Shadow, 791 a 20, 793 a1 

Sheep, 797 a 34, 808 b 8, 846 b 36 

Sight, 977 a 36, 980b 15 

Skin, 797 a 34, 806 a 80 

Sleep, 816 b 33 

Solid, 968 a 13, 970 b 32, 972 b9 

Soul, 805 a 6, 815 a 31, 417 bh 24 

Sonnds, 800 a 1, 14, 801 b 9, 28, 802 

a 27, 802 b 12, 803 b 23, 31, 40, 804 

a 28, 33, 980 b 1 

Square, 968 a 12, 970 a 4, 12, 970° 
b 21 

Stags, 830 b 23, 832 b 16, 833 b 28 

Stalactites, 834 b 31 

Stammering, 804 b 26 

Stomach, 810 a 5, b 17, 23 

Stork, 832 a 14 

Stueco, 791 b 27 

Sulphur, 826 a 2, 842 b 22 

Sun, 791 a 4, 792 a 10, S16 a 23, 827 
a 20 

Sunrise, 792 a 18 

Swallow, 798 a 27 

Swine, $11 a 24, 812 b 28 


Tamarisk, 820 a 8 

Tangent, 849 a 17, 971 b 16 

Terebinth, 820 b 41 

Thought, 968 a17, 25, 968 b 1, 969 
a 33 

Thunder, £03 a3 

Time, 969 a 29, 971 a 16 

Tongue, 801 b 8, 804 b 28 


Tortoise, 831 a 27 

Touch, 803 b 14 

Triangle, equilateral, 970 4 9; simi. 
lar, 851 a 24, 970a 8 

Twigs, 818 a 12, 819 a 39 


Unit, 968 a 2, 17, 968 b 8, 16 
Unlimited, 974 a 9, 975 a 29, b 16, 
976 a 16, b9, 977 b8, 978 a 10, 26° 


Veins, 804 b 27, 812 a 29 

Vertical, 849 a 1, 552 a 27 

Vine, 818 b 87, 846 a 38 

Voice, 800 a 17, 801 a 9, 10, 12, 802 
a 4, 804 a 37, b 11, 806 a 31, b 2, 
807 a 18, 813 a3l,b2 

Vulture, 835 a2 


Walnuts, 820 b 12 

Wasps, 844 b 32 

Water, 791 a 2, 798 b 30, 822 a 13, 
824 b 12, 844 + 9, 858 b '5, 975 db 23 

Wedge, 853 a 19, p22 

Wells, 834 b 1, 857 a 34 

Wheat, 819 b 14, 836 b 21 

Wheels, 851 b 18 

White, 791 a 3, 792 a 8, 703a8 

Wild boar, 806 b 9 

Windlass, 852 b 12 

Windpipe, 800 a 20, b 20 

Wine, 794 a 22, 8383 a6 

Wolf, 811 a 17 

Wood, 802 a 32, 818 a 7, 820 b 27, 
852 b 22, 853 b 14 

Woodpecker, 831 b 5 

Worms, 825 a 4 


Yellow, 791 a 4, 795 a 5, 797 b 7, 
809 b 25, 812 b 3, 846 b 86 
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Anmtaxus Marceturscs. J.C. Rolfe. 3 Vols. (8rd Imp. 
revised.) 

Apueius: Tue Gotpen Ass (MrtTamorpuoses). W, Adling- 
ton (1566). Revised by S. Gaselee. (7th Imp.) 

Sr. Aucustrse: City or Gov. 7 Vols. Vol. I. G. E. 
McCracken. 

St. Auveustrye, Coxressioys or. W. Watts (1631). 2 Vols. 
(Vol. 1 7th Imp., Vol. IL 6th Imp.) 

St. Aveustine: Sevecr Lerrers. J. H. Baxter. (2nd Imp.) 

Ausosius. H. G. Evelyn White. 2 Vols. (2nd Imp.) 

Bever. J. E. King. 2 Vols. (2nd Imp.) 

Bogernius: Tracrs axp De ConsoLatione PHILosopHtar. 
Rev. H. F. Stewart and E. kK. Rand. (6th Imp.) 

Carsarn: ALEXANDRIAN, AFRICAN AND Spanisu Wars. A. G. 
Way. 
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Cagsarn: Gatiic War. H. J. Edwards. (11th Imp.) 
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H. M. Hubbell. (3rd Jmp.) 
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TIOSE OraToria. H. Rackham. (With De Oratore, Vol. 
II.) (2nd Imp.) 
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Cicero: Dr Fixinus. H. Rackham. (4th Imp. revised.) 

Ciczno: Dr Inventions, etc. H. M. Hubbell. 

Cicrro: Dr Natura Deonum ann Acapemica. H. Rack- 
ham. (3rd Imp.) 

Cicero: De Orricus. Walter Miller. (7th Imp.) 

Cicrno: Dre Onarone. E, W. Sutton and H. Rackham. 
2 Vols. (2nd Imp.) 

Cickro: Dr Repustica, De Lecisus, Somyzrum Scrrionis. 
Clinton W. Keyes. (4th Imp.) 

Cicero: De Senecrurr, De Amicitia, De Drvinarione. 
W. A. Falconer, (6¢h Imp.) 

Cicero: In Cariuinam, Pro Murena, Pro Sutia, Pro 
Fracco. Louis E. Lord. (3rd Imp. revised.) 

Cicero; Lerrrrs tro Atricus. E. O. Winstedt. 3 Vols. 
(Vol. I 7th Imp., Vols. I] and III 4th Imp.) 

Cicero: Lrerrers tro ms Frirenns. W. Glynn Williams. 
3 Vols. (Vols. I and II 4th Imp., Vol. II 2nd Imp. 
revised and enlarged.) 

Cicero: Puinimpics. W.C. A. Ker. (4th Imp.) 

Cicero: Pro Arciura, Post Reprrum, De Domo, De Ha- 
rnuspicum Responsis, Pro Prancio. N. H. Watts. (3rd 
Imp.) 

Cicero: Pro Carcrma, Pro Lece Manirra, Pro Cruentio, 
Pro Ranirio. H. Grose Hodge. (3rd Imp.) 

Cicero: Pro Carrio, De Proviycus Consunarisus, Pro 
Barno. R. Gardner. 

Cicero: Pro Miroxr, Ix Pisonem, Pro Scauro, Pro 
Fonrero, Pro Rasirio Posrumo, Pro Marcetio, Pro 
Ligario, Pro Rect Derorano. N. H. Watts. (3rd 
Imp.) 

Cicero: Pro Qurixcrio, Pro Roscio Amertno, Pro Roscio 
Comoeno, Contra Rutium., J. II. Freese. (3rd Imp.) 

Cicero: Pro Ssstio, In Varinrum. R. Gardner. 

[Crceno]: Rueronica ap Herexnium._H. Caplan. 

Cicero: Tuscutan Dispurations. J. E. King. (4th Imp.) 

Cicero: VeErrie Onations. L.H.G. Greenwood. 2 Vole, 
(Vol. I 3rd Imp., Vol. I] 2nd Imp.) 

Crauptan. M. Platnauer. 2 Vols. (2nd Imp.) 

Cotumettra: De Re Rustica; Dre Arnortinus. H. B. Ash, 
E. S. Forster, E. Heffner. 3 Vols. (Vol. I 2nd Imp.) 

Cunrivs, Q.: History or ALtexanper. J.C. Rolfe. 2 Vols. 
(2nd Imp.) 
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Frorus. E.S. Forster; and Cornetrus Nepos. J.C, Rolfe, 
(2nd Imp.) 

Froystixus: Srratacems anp Aauepucrs. C. E. Bennett 
and M. B. McElwain. (2nd Imp.) 

Fronto: Corresponpence. C. R. Haines, 2 Vols. (3rd Imp.) 

Gexuws. J.C. Rolfe. 3 Vols. (Vol. 1 3rd Imp., Vols It 
and III 2nd Imp.) 

Horace: Opes axp Eropres. C. E. Bennett. (14th Imp. 
revised.) 

Horace: Satrres, Eprsties, Ars Poerica. H.R. Fairclough. 
(9th Imp. revised.) 

Jerome: Serecr Letters. F. A. Wright. (2nd Imp.) 

JuvenaL and Perstus. G. G. Ramsay. (Sth Imp.) 

Livy. B. O. Foster, F. G. Moore, Evan T. Sage, A. C. 
Schlesinger and R. M. Geer (General Index). 14 Vols. 
Vols. I-XIII. (Vol. I 5th Imp., Vol. V 4th Imp., Vols. 
I-IV, VI, VII, EX-XII 3rd Imp., Vol. VIII 2nd Imp. 
revised.) 

Lucan. J.D. Duff. (4th Imp.) 

Lucretius. W.H.D. Rouse. (7th Imp. revised.) 

Marriur. W.C. A. Ker. 2 Vols. (Vol. I 5th Imp., Vol. II 
Ath Imp. revised.) 

Mrxor Latry Poers: from Pustitius Syrus to Rutinius 
Namatiaxus, including Gratrius, Catpursivs Srcuvs, 
Nesestanus, Aviaxus, with “ Aetna,” “ Phoenix” and 
Bnet poems. J. Wight Duff and Arnold M. Duff. (3rd 
mp.) : 

Ovip: Tre Art or Love anp oTHER Poems. J. H. Mozley. 
(4th Imp.) 

Ovip: Fastr. Sir James G. Frazer. (2nd Imp.) 

Ovip: Herorpes axp Amores. Grant Showerman. (7th 
Imp.) 

Ovip: Meramorpuoses. F.J. Miller. 2 Vols. (Vol. 111th 
Imp., Vol. IT 10th Imp.) 

Ovip: Tristra anpD Ex Ponto. A. L. Wheeler. (3rd Imp.) 

Perronivs. M. Hescltine; Sevyeca: ApocoLocyytosts. 
W.H. D. Rouse. (9th Imp. revised.) 

Prautus. Paul Nixon. 5 Vols. (Vol. I 6¢h Jmp., Vol. II 
5th Imp., Vol. If 4th Imp., Vols. [V and V 2nd Imp.) 
Pursy: Letters. Melmoth’s translation revised by 
W. M. L. Hutchinson. 2 Vols. (Vol. I 7th Imp., Vol. II 

6th Imp. revised.) 


THE LOEB CLASSICAL LIBRARY 


Prrxy: Narurat History. 10 Vols. Vols. [-V and IX. 
H. Rackham. Vols. VI and VII. W. H. S. Jones. 
(Vols. I-IEI 3rd Imp., Vol. 1V 2nd Imp.) 

Prorventius. H. E. Butler. (7h Imp.) 

Prupentivs. H.J.Thomson. 2 Vols. 

Qurxtitian. H. E. Butler. 4 Vols. (Vols. I and IV 4th 
Imp., Vols. IL and IIL 3rd Imp.) 

Remarss or Orv Latiy. FE. H. Warmington. 4 Vols. 
Vol. I (Ennius and Caecilius). Vol. II (Livius, Naevius, 
Pacuvius, Accius). Vol. ILL (Lucilius, Laws of the X11 
Tables). Vol. IV (Archaic Inscriptions). (2nd np.) 

Sautiusr. J.C. Rolfe. (4th dnp. revised.) 

Scrirtones Hisrortare AvucustaEr. D. Magie. 3 Vols. 
(Vol. I 83rd Imp., Vols. II and ILI 2nd Imp. revised.) 

Seneca: Avocotocynrosis. Cf, Perronius. 

Sexeca: Eristutar Moraes. R. M. Gummere. 3 Vols. 
(Vol. I 4th fonp., Vols. Il and IIL 3rd Imp. revised.) 

Sexrca: Morar Essays. J. W. Basore. 3 Vols. (Vol. II 
3rd Imp. revised, Vols. J] and III 2nd Lp. revised.) 

Seveca: Tracepies, F, J. Miller. 2 Vols. (Vol. I 4th 
JImp., Vol. Il 3rd Imp. revised.) 

Sipoxius: Poems anp Lerrers. W. B. Anderson. 2 Vols. 
(Vol. I Qnd Linp.) 

Sirius Trauicus. J. D. Duff. 2 Vols. (Vol. I Qxd Imp., 
Vol. II 3rd Imp.) 

Sratius. J. H. Mozley. 2 Vols. (2nd Imp.) 

Surroxius. J.C. Rolie. 2 Vols. (Vol. I 7th Imp., Vol. Il 
6th Imp.) 

Tacirus: Drarocus. Sir Wm. Peterson; and Aaricora 
AND Grrmanta, Maurice Hutton. (7th Imp.) 

Tacitus: Hisrorrrs axnp Annas. C. H. Moore and J. 
Jackson. 4 Vols. (Vols. | and II 4th Jnp., Vols. Lif and 
LV 3rd Imp.) 

Terrence. John Sargeaunt. 2 Vols. (Vol. I 8¢h Jmp., Vol. 
Il 7th Imp.) 

TrerruLiian: AronociA anD Dr Specracuuis. T. R. Glover; 
Muxucius Ferrx. G.H. Rendall. (2nd Imp.) 

Vaterius Fraccus. J. H. Mozley. (Srd Imp. revised.) 

Varro: De Lineua Latina. R. G. Kent. 2 Vols. (8rd 
Imp. revised.) 

Veitivius Parercutus ayp Res Gesrar Divi Avcusti. 
F. W. Shipley. (@ad Jmp.) 
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Virew. H.R. Fairclough. 2 Vols. (Vol. 1 19th Imp., Vol. 
II 14th Imp. revised.) 

Virruvius: De Arcnitecrurna. F. Granger. 2 Vols. (Vol. 1 
Srd Imp., Vol. II 2nd Inep.) 


GREEK AUTHORS 


Acnitites Tativs. S. Gaselee. (2nd Imp.) 

Aguian: Os THE Nature or Aximazs. A. F. Scholfield. 
3 Vols. Vols. I and 11. 

Agweas Tacticus, ASCLEPIODOTUS AND OxasaxpbER. The 
Hlinois Greek Club. (2nd Imp.) 

Arscuryes. C.D. Adams. (3rd Imp.) 

AgscuyLus. H. Weir Smyth. 2 Vols. (Vol. I 7th Imp., 
Vol. IT 6th Imp. revised and enlarged.) 

ALcipHroN, AFLIAN AND Puitostratus: Lerrers. <A. R. 
Benner and F. H. Fobes. 

Apoxttoporus. Sir James G. Frazer. 2 Vols. (3rd Imp.) 

Arotiosius Ruopiws. R. C, Seaton. (5th Imp.) 

Tue Apostotic Fatners. Kirsopp Lake. 2 Vols. (Vol. I 
Sth Imp., Vol. II 6th Imp.) 

Appiay’s Roman History. Horace White. 4 Vols. (Vol. I 
4th Imp., Vols. I1-IV 3rd Imp.) 

Aratus. Cf. CaLLimacuus. 

AgisropHaxes. Benjamin Bickley Rogers. 3 Vols. (Sth 
Imp.) Verse trans. 

ARisTOTLE: Art or Rueroric. J. H. Freese. (3rd Imp.) 

ArnisToTLe: ATHENIAN ConstituTiox, Evpemias Ermies, 
Virtues anp Vices. H. Rackham. (3rd Imp.) 

AristToTLe: GeveraTion oF Anruats. A. L. Peck. (2nd Imp.) 

AxgisToTLe: Metapuysics. H. Tredennick. 2 Vols. (4th Jp.) 

AnistotLe: Merrorotocica. H. 1D. P. Lee. 

ARISTOTLE: Mryor Works. W.S. Hett. ‘ On Colours," 
“On Things Heard,” ‘“ Physiognomics,” ‘‘ On Plants,” 
“On Marvellous Things Heard,”’ “ Mechanical Problems,” 
“On Indivisible Lines.” “ Situations and Names of 
ponds, “On Melissus, Nenophanes, and Gorgias.’ (2nd 

mp.) 

AnistoTLe: Nicomacnuean Ernics. H. Rackham. (6th Imp. 
revised.) 
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ARISTOTLE: Oxrconomica and Macna Morar. G, C, 
Armstrong. (With Metaphysics, Vol. I.) (4th Imp.) 
AnistorLe: On tne Heavens. W. K. C. Guthrie. (8rd Imp.) 
ARISTOTLE: On Tne Sout, Parva Natura, On Breatn. 

W. S. Hett. (2nd Imp. revised.) 

AnRisToTLe: Oncaxnon—Tne Careconrres, On InrTerpreta- 
troy. H. P. Cooke; Prion Awnaryrics. H. Tredennick. 
(3rd Imp.) 

Anistorte: Oncaxnoy—Postenior Anatytics. H. Treden- 
nick; Topics. KE. S. Forster. 

ARISTOTLE : ORGANON—SopmisticaL ReEFuTATIONS, CoMING- 
TO-BE AND Passinc-away. E.S. Forster. Own tre Cosmos. 
D. J. Furley. 

Aristottr: Parts or Anrmazs. A. L. Peck; Motion anp 
Procression or Antmats. E. S. Forster. (3rd Imp.) 
AristoTLe: Puysics. Rev. P. Wicksteed and F. M. Corn- 

ford. 2 Vols. (Vol. I 2nd Imp., Vol. II 3rd Imp.) 

AristoTLe: Porrics anp Loneixus. W. Hamilton Fyfe; De- 
METRIUs ON StyLe. W. Rhys Roberts. (5th Lap. revised.) 

AristoTLe: Poxrrics. H. Rackham. (4th Imp.) 

AnistoTLe: Prosiems. W.S. Hett. 2 Vols. (2nd Imp. re- 
vised.) 

AnistoTLte: Ruerorirca ap Atexanprum. H, Rackham. 
(With Problems, Vol. IT.) 

Arntan: Hisrory or ALEXANDER AND INpica. Rev. FE. 
Hiiffe Robson. 2 Vols. (3rd Imp.) 

Arienarus: Derrpnosopmstar. C. B. Gulick. 7 Vols, 
(Vols. I-IV, VI and VII 2ud Imp., Vol. V 3rd Imp.) 

Sr. Basin: Lerrers. R. J. Deferrari. 4 Vols, (2ad Jmp.) 

Catumacnus: Fracments. C. A. Trypanis. 

Caniimacnus: Hysmxs snp Epicrams, anp Lycopuroy. 
A.W. Mair; Anarus. G.R. Mair. (2nd Imp.) 

Crement or Atexaypria. Rev. G. W. Butterworth. (8rd 
imp.) 

Cotiutnus. Cf. Oprpray. 

Dapusis anp Cutog. Cf. Loneous. 

Demostuenres [; Onynruiacs, Puimirrics anp Mryor 
Oratrions: I-XVII anp XX. J. H. Vinee. (2nd Imp.) 
Demosturnes IL: De Coroya anp De Farsa Lecatione. 

Cc. A. Vinee and J. H. Vinee. (3rd imp. revised.) 

Demostnenes III: Merpias, AnDrotioy, ARISTOCRATES, 

Timocrares, Aristocriron. J. H. Vince. (2nd Imp.) 
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Demostuenes [V-VI: Private Orations axp Ixy NEAERAM. 
A.T. Murray. (Vol. IV 3rd Imp., Vols. V and VI 2nd Imp.) 

Desostuenes VII: Fuxerat Spreecu, Erotic Essay, 
Exorpra anp Lettens. N. W. and N. J. DeWitt. 

Dro Cassius: Romay Hisrory. E. Cary. 9 Vols. (Vols. 
I and If 3rd Jmp., Vols. III-[X 2nd Imp.) 

Dio Curysostom. 5 Vols. Vols. I and Ii. J. W. Cohoon,. 
Vol. HI. J. W. Cohoon and H. Lamar Crosby. Vols. 1V 
and V. H. Lamar Crosby. (Vols. I-1V 2nd Jmp.) 

‘Dioports Sicctius. 12 Vols. Vols. I-VI. C. H. Oldfather. 
Vol. VII. C. L. Sherman. Vols. 1X and X. Russel M. 
Geer. Vol. XI, F.R. Walton. (Vols. [-IV 2nd Imp.) 

Dioceses Larntivs. R.D. Hicks. 2 Vols. (Vol. 15th Jmp.. 
Vol. II 4th Imp.) 

Droyysrus or Haricarsassts: Romay Aytiquities. Spel- 
man’s translation revised by E. Cary. 7 Vols. (Vols. 
I-V 2nd Imp.) 

Epicretvs. ia A. Oldfather. 2 Vols. (3rd Imp.) 

Evrivipes. A.S. Way. 4 Vols. (Vols, I and iv ith Imp.. 
Vol. II 8th Imp., Vol. III 6th Imp.) Verse trans. 

Evsesius: Eccrrsiasticay History. Kirsopp Lake and 
J.E. L. Oulton. 2 Vols. (Wol. 13rd Imp., Vol. 11 5th Imp.) 

aaa Os tHe Naturnay Facurrres. A. J. Brock. (4th 

mp.) 

Tue Greex AstHotocy. W. R. Paton. 5 Vols. (Vols. I- 
IV 5th Imp., Vol. V 3rd Imp.) 

Tue Greex Becoric Poets (THeocritvs, Brox, Moscuvs). 
J. M. Edmonds. (ith Imp. revised.) 

Greex Evecy ann Iamnus with THE ANacreoxTea. J. M. 
Edmonds. 2 Vols. (Vol. 1 3rd Imp., Vol. If 2nd Imp.) 
Greek Matuematicar Worxs. Ivor Thomas. 2 Vols. 

(3rd Imp.) 

Heropes. Cf. THEopurastus: CHARACTERS. 

Heropotus. A.D. Godley. 4 Vols. (Vol. I 4th Imp., Vols. 
II and III 35th Imp., Vol. IV 3rd Imp.) 

Hersrop axp THE Howertc Hymys. H. G. Evelyn White. 
(7th Imp. revised and enlarged.) 

Hippocrates AND THE Fracments or Heractertus. W.H.S. 
Jones and EF. T. Withington. + Vols. (Vol. I 4th Jmp., 
Vols. II-IV 3rd Imp.) 

Homer: Iniap. A. T. Murray. 2 Vols. (7th Imp.) 

Hoser: Opyssey. A. T. Murray. 2 Vols. (8th Imp.) 
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Isazus. E. S$. Forster, (37d Imp.) 

Isocrares. George Norlin and LaRue Van Hook. 3 Vols. 
(2nd Imp.) 

Sr, Joun Damascene: Bantaam anv Joasarn. Rev. G. R. 
Woodward and Harold Mattingly. (8rd Imp. revised.) 
Josepuus. H. St. J. Thackeray and Ralph Marcus. 9 Vols. 
Vols. I-VII. (Vol. V 4th Imp., Vol. VI 3rd Imp., Vols. 

I-IV, VII 2nd Imp.) 

Juuian. Wilmer Cave Wright. 3 Vols. (Vols. I and II 3rd 
Imp., Vol. Hi 2nd Linp.) 

Loyeus: Darusxis anp Cuitor. Thornley’s translation 
revised by J. M. Edmonds ; and Parruentus. S. Gaselee. 
(Ath Imp.) 

Lucian. A.M. Harmon. 8 Vols. Vols. I-V. (Vols. f and 
II 4th Imp., Vol. WI 8rd Imp., Vols. IV and V 2nd Imp.) 

Lycornrox., Cf. Catnrmacnus, 

Lyra Grarca. J. M. Ndmonds. 3 Vols. (Vol. I 5th Imp., 
Vols. Il (revised and enlarged) and III 4th Imp.) 

Lysis. W.R. M. Lamb. (8rd dmp.) 

Manetrio. W.G. Waddell; Provemy: Trrrasisios. F. E. 
Robbins. (8rd Imp.) 

Marcus Auretius. C. R. Haines. (4th Imp. revised.) 

Mewnanper. F.G. Allinson. (3rd Imp. revised.) 

Minor Attic Ornarors. 2 Vols. K. J. Maidment and 
J. O. Burtt. (Vol. 1 2nd Lnp.) 

Noynos: Dionystaca. W.H.D. Rouse. 3 Vols. (2nd Imp.) 

Oppsan, Cottutnus, ‘TrypHioporus. A. W. Mair. (2nd Imp.) 

Papyni. Now-Lirerary Sevecrions, A. S. Hunt and C. C. 
Edgar. 2 Vols. (2nd Imp.) Lirenary SELEcTIONS 
(Poetry), D. L. Page. (8rd Imp.) 

Partuentus. Cf. Loneus. 

Pausanias: Descuiprion oF Grerce. W. U.S. Jones. 5 
Vols. and Companion Vol, arranged by R. E. Wycherley. 
(Vols. I and [II 3rd Imp., Vols. UW, TV and V 2nd Imp.) 

Puito. 10 Vols. Vols, I-V. F. H. Colson and Rev. G. H. 
Whitaker; Vols. VI-IX. F. H. Colson. (Vol. IV 4th 
Imp., Vols. I, Hf, V-VIl 3rd Imp., Vols. WI, VIU, IX 
2nd Imp.) 

Two Supplementary Vols. Translation only from an 
Armenian Text. Ralph Marcus. 

Puitostuatus : Tie Lire or Apotioyivs or Tyana. F.C. 

Conybeare. 2 Vols. (Vol. I 4th Jmp., Vol. I 3rd Imp.) 
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Puitostratus: ImMacixes: Caturstratus: Descriptions. 
A. Fairbanks. (2nd Imp.) 

Purtostratus axD Evwarivs: Lives oF THE Sopists. 
Wilmer Cave Wright. (2nd Imp.) 

Prypar. Sir J. E. Sandys. (Sth Imp. revised.) 

Prato I: Eurnypuro, Apotocy, Crito, PHaepo, PHaEpRrvs. 
H. N. Fowler. (11th Imp.) 

Prato I]: Tueartrerus anp Sopuist. H. N. Fowler. (4th 


mp.) 

Prato II: Sraresmas, Puirervs. H. N. Fowler; Toy. 
W.R. M. Lamb. (4th Imp.) 

Prato IV: Lacnes, Protacoras, Mexo, Eutuypemus. 
W.R. M. Lamb. (3rd Imp. revised.) 

Prato V: Lysis, Symposium, Goncias, W. R. M. Lamb. 
(5th Imp. revised.) 

Prato VI: Cratyrus, Parwentpes, Greater Hvptas, 
Lesser Hirrias. H. N. Fowler. (4th Imp.) 

Prato VII: Tistarvus, Critias, CLiropuo, Mexexenus, Ept- 
stutaE. Rev. R.G. Bury. (3rd Imp.) 

Prato VIII: Cuarsiupes, Avciprapes, Hipearcuus, THE 
Lovers, Tneaces, Minos axp Errromis. W.R. M. Lamb. 
(2nd Imp.) 

Prato: Laws. Rev. R.G. Bury. 2 Vols. (3rd Imp.) 

Prato: Repusric. Paul Shorey. 2 Vols. (Vol. I 5th Imp., 
Vol. II 4th Imp.) 

Piurarcu: Morais. 14 Vols. Vols. 1-V. F.C. Babbitt: 
Vol. VI. W.C. Helmbold ; Vol. VII. P.H. De Lacy and 
B. Einarson; Vol. X. H. N. Fowler; Vol. XII. H. 
Cherniss and W, C. Helmbold. (Vols. I-V1, X 2nd Imp.) 

Prutarcu: Tue Panatter Lives. 3B. Perrin. 11 Vols. 
(Vols. I, I, VI, VIL and XI 3rd Jmp., Vols. TII-V and 
VILI-X 2nd Imp.) 

Potysivs. W.R. Paton. 6 Vols. (2nd Imp.) 

Procorius: History or THE Wars. H. B. Dewing. 7 Vols. 
(Vol. I 3rd Imp., Vols. II-VI 2nd Imp.) 

Protemy: Tretrasisios. Cf. Mawnetio. 

Quixtus Smyrwarus. A.S. Way. (3rd imp.) Verse trans. 

Sextus Empinicus. Rev. R. G. Bury. 4 Vols. (Vol. I 4th 
Imp., Vols. II and II] 2nd Imp.) 

Sorpuoctes. F. Storr. 2 Vols. (Vol. I 10th Imp., Vol. I 
6th Imp.) Verse trans. 

Strano: Geocrapuy. Horace L. Jones. 8 Vols. (Vols. J, 
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V and VIII 3rd Imp., Vols. U-IV, VI and VH 2nd 
Imp.) 

Tueopurastus: Ciaracrers. J. M. Edmonds: Henropes, 
ete. A. D. Knox. (3rd Limp.) 

‘Tneormrastus: Esautry isto Puayts. Sir Arthur Hort. 
2 Vols. (2nd Imp.) 

Tuucyvipes. C. F. Smith. 4 Vols. (Vol. [5th Jmp., Vols. 
Il and IV 4th Jmp., Vol. III 3rd Jnp.) 

Lrypioporus. Cf. Oppray. . 

Xexopnoy: Cyroparpia. Walter Miller, 2 Vols. (Vol. | 
4th Imp., Vol. U1 8rd Imp.) 

Xevornon: Heurenica, Anapasis, ApoLocy, anp Sympo- 
stum. C. L. Brownson and O. J. Todd. 3 Vols. (Vols. I 
and III 3rd Imp., Vol. U 4th Imp.) 

Xexornos : Memorasitia AND Orcoyxomicus. E. C. Mar- 
chant. (3rd Imp.) 

Nevopuon: Scnipts Minora. F.C. Marehant. (3rd Imp.) 


VOLUMES IN PREPARATION 


GREEK AUTHORS 


Aristorte: Hisrory or Animats. A. L. Peck. 
Prorixus. A. H. Armstrong. 


LATIN AUTIIORS 


Basrivs ayo Prarprvs. B. E. Perry. 


DESCRIPTIVE PROSPECTUS ON APPLICATION 
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